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1. DEFENSE RDTGE OVERVIEW

Mr. Chairmen and Members of the Commitzee,

This is my last statement to the Congress as Director of Jefenss
Research and Engineering.

| want to restate a fundamental conviction which | have emphasized
over the last several years and which underlies our program of Defense

ROTSE:

| believe that this Nation must maintain a
posture of unequivocal technological superiority.

A willingness to settle for technological "equivalence' is not
sufficient; it would be a step to eventual disaster. My overriding
concern is that we ensure that we have the climate, the direction, and
the national commitment aiways to seize and maintain the technolodical
initiative. This Is fundamental to our security, fundamental to our
economic wall-baing, fundamental to our role in the world. It is our
strength. We must recognize it as a national imperative for our future
survival and prospesrity.

Last year, in assessing the technological balance and trends
vis-a-vis the Soviet Union, | voiced concern that these trends, if
continued, could lead to a precarious position for us by the mid-1980s.
| stated that wa must reverse tham. C(ongress responded and appropriated
the second consecutive rea! increase in Defense RDTGE, therehy
continuing to reverss a decade-long dowmward trend in investment in
our future security. This action was an Important step toward assuring

a posture of technological superiority inte the 21at Centuyry.
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This request of $12 billion for FY 1978 Defense RDTGE, which repre-
sents a real growth of some 6 percent, will sustain that commitment.
It is an important phase of the prudently paced multi-ysar investment
which | discussed with the Congress last year. It will assure the pro-
jection of our technologics! leadersh p into the future. It constitutes
less than 10 percent of the total defense program, as contrasted with
more than lh parcent In the early 1960s, and has been scrubbed by more
than $1 billion from a fully justifiable and carefully planned program.
However, if managed vigerously, | believe that it will still maintain

the needed momentum and permit us to achievs this national objective.

TECHNOLOGY BALANCE UPDATE

During the last several years we have studied extensively tha
scops and quality of military research and development in the Soviet
Union and have compared it with our own effort. From this wa have
derived a feeling for relative trends and relative strengths and
weaknesses and how these might Iimpect us in the future.

In my overall assessment last year -- in which | described many
numerical indicators and analyses of the quality of the products emerg-
ing from Soviet RED in the strategic, genera! purpose forces, and space
arsas -~ | concludec:

0 that todey the US has & techrological lead in most areas

crucial to our security but that lead is eroding and in
some areas is already gone

o and that, without appropriste actior on our part, the

Soviets could achieve, on talance, @ position of clearly
percelved miltitary supariority in terms of the combination

of quantity and quality of their deployed military weapons
at some point during the 1980s.




I suggested tho: the ''appropriate sction,' which would prevent
this sober assessasnt from becoming a prediction of future reality,
should be ¢ strong nationa! commitment to retain our technological
leadership backed by a multi-year investment having continuity and

rea! annual growth of st least six to ten percent in RED and procurement.

This budget request for FY 1978, if fully funded, will take us
another sositive step in this direction and, 'n my judgment, will
allow us to continue to reverse some of these dangerously developing
trends at a time when we can accomplish this most efficiently and at
least cost.

Nothing during the last year has changed my basic technolosy
balance assessment. The Soviet Union's determined drive toward
supremacy in deployed military technology has not abated. It continues
on a broad front. There have also been some surprises: | note, for
example, the deployment of the powerful new HIND D attack heli-opter;
further demonstration of anti-satellite capability; and the profuse
armament aboard the Kiev, including long-~range, supersonic, tactical
cruise missiles.

All of this underscores the fact that the technological competition
is very real and is Intenss. The Soviet leadership stresses explicitly

the necessity of acquiring snd maintaining the Initiative in mititary-

technological developments so as to insure that the qualitative level
of Soviet weapons becomss unsurpassed and ultimately ''that the USSR
triumphs over the US in the crucial struggle for milltary-technological

supremacy.'' This bellies any direct action-reaction mechanisms which may
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have existed in the past. It also explains the sheer magnitude of
the Soviet effort in basic sciénce and military research and develop-

ment, which is far larger thar our own effort in terms of overall commit-

ment of people and resources.

Soviet production technology is becoming increasingly sophisticated;

the Soviet Union is steadily gaining the ability to manage the production

of large-scale complex systems. This mesns that, instead of needing to

of fset just a quantitative advantage with our own quality, we are Increas-
ingly facing ''quantity and quality'' -- and this, in turn, places a still

greater premium on the quality of ocutput from our own technological

efforts.

We have & strong advantage in having a large and competitive high-

technology civil sector upon which we can draw. We also have an advan-

tage in certain critical technologies such as microelectronics, computers,

and materials. We must vigorously exploit these technologies and
continue to build on our advantage in the future. The Soviets under-
stand this and are seeking to acquire Western products and production

technologies in these asreas.

In the strategic area we have generally underestimated the momentum
of Soviet programs and their rate of progress In technica! performance

(e.g., high-accuracy guidence technology). A Soviet countermilitary ad-

vantage is cloarly coming into existence snd, along with ¢, 8 war survival
posture that could seek to plac’ the USSR in a stronger position than the

Unlted States 1f wer Occurred.




in general purpose forces the Soviers have undergone and are continuing

s messive expansion and technologlical trsnsformation in all mission areas:

o Althcugh ! bellieve that we muintain decided performance
advantages in our tactica! air forces, an area in which
we must maintain a clear margin of superiority, the Soviets
are rapidly acquiring a new gensration of offunsively oriented
sircraft (large range-payload) and deploying thea in large
quantities.

. o in the maritime balance the situation is not as clear although,
on balance, we still probably lead. The Soviets are develop-
ing formidable sttack submarine technology, a variety of offen-
sive strike cruise missiles, global command and control involv-

% ing use of satellites, and a world-wide land-based naval avistion
arm in the Backfire -- all of which lead to the abiiity to inter-
dict the sea lanes so vital to the Western world.

o It is in the grea of land warfare systems that | am most
immediately and urgently concerned. Soviets have mounted
a modernization program of unpraocedented magnitude. In many
cases they are widely deploying technology now for which we will
not have roughly comparable counterparts until the early-to mid-
1980s. For example:

Mobile alr defense......... Ceeeneaas sophisticated, dense

Attack/assavit helicopters..... «eesovery impressive, new
aserial platform for
advanced weaponry and
tactics

Infantry combat vehicles....... «eso.Superb new systems;
amphibious, armored,
heavily armed

Seif-propellied artillery............ long range, high firing
rate

Teanks........ Ceeierereerasassasensas new T-72 in large quantities

Mobile multiple rocket launchers....enormcus firepower; we have
no comparable weapon

Anti-tank weapons........cceveeus...lOng stand-off, precision

guidance
Electronic warfare.............. ....organic part of doctrine
Mine~laying....ivieveeveresienesna..d Soviet specialty
Chemical warfare........ccecvevneevccloar Soviet lead
Support vehicles/equipment.......... extensive, complete
Sophisticated commond § control.....an area of Soviet concen-
tration
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Their new capablilities aggreyate to a revoluticonary change in land
~arfare. They are clearly dasigned for the surprise and rapid
movement #3s0ciated with a massive breakthrough blitzkrieg strategy
involving high mobility, unprecedented massed armor snd fircpawer
and new kinds of tactics. And always -~ _iong with this striking
technological progress -- is the issue of deployment in huge

quantity.

Finally, in assessing an overall tachnology balance we must always
be sensitive to the unknown but real possibility of technological surprise.
We are competing with a closed society. We lay out in the open und debate
our plans, our thinking, our accomplishments; the Scviets do not. And
in our highly complex and technologically dependent society, we may be
particularly susceptible to numerous possibilities for technological
surprise which could have disastrous 2conomic or security consequences.

This overall assessment portrays a magnituce of commitment and momen-
tum on the part of the Soviet Union which inevitably wiil carry long
into the future. | believe the net technology halance !s clsarly on our
side today, but it is deteriorating. The Soviet Urion has the expressed
determination and has mounted zn effort whose inexorsble goal is to
further erode and erase that iead. 1f this is a blun>, sober picture,
it is not of our making. These trends must be dealt with realistically
and prudently -- and now.

This essessment forms the background for our own programs of

research and development and modernization investment.
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U.S. DEFENSE ADTSE -- STATUS AND PERSPECTIVES
! have strongly and explicitly amphasized the foilowing three
cbjectives in formulating and managing the Defense RDTSE program over
the last several years:
1. Maximize the gg%ggg of RED in terms of completed system
developments which can be produced and fielded to provide

the needed near-term modernization of our armed forces.

2. Strengthen the management of systems development and acqui-
sition.

3. Strengthen and broaden the base of technol to insure
innovative new options and major new tocﬁﬁgiogical
directions for our long-range security.
| believe we have made very significant progress in all (iree areas.
The FY 1978 program will build directly on this base.

| will comment briefly on each of these objectives:

1. Output of ROTEE Program

In the end, the measure of a8 successful research and development
program is superior and affordable weapon systems in the hands of the

armed forces. We have concentrated on completing existing programs

and successfully transitioning them to production even ». the expense o)

postponing some important new developments.

! believe the program has been extraordinariiy productive in
terms of this objective. 1975 and 1976 havs been banner ysars In reach-
Ing critical milestones. Table | shows a reprusentative list of major
systems which have been introduced into production or are rasching that

point. It is an Impressive list. It represents part of the ''return-on-

-
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investment' in Defense RsD, and | belleve that return for the taxpayer ls
high.

Al' of this illustrates that, in fact, we are in the midst of
a broedly based modernization program which is reaching fruition. The

need for this program is evident when we examine the military hard-

‘ware we have In the field today and look at the vintage of its basic

design and its physical age. Examples are shown in Table 2. Although we
have continued to upgrade these equipments over many years (such as the
MN-60 tank, the F-& fighter, the 8-52, helicopters, air defense, etc.),
many of them nave been operated for 10 to 20 years. They are being re-
placed by the new capabilities which are the output of the RDTSE process
and which must compete with the massively deployed new gersration of
Soviet equipment described above.

On the whole, we can see tha: our modernization will not be felt
until the early-to mid-1980s. Ths lead times are long. It Is urgent
that we press forward to achieve our modernization goals.

Table 3 indicates a large number of important modernization
programs also cantinuing in full-scale development. We are giving their
success top priority.

In order to achiove this high output, we have purposefully been
very selective in the number of programs allowed to enter the expensive
full-scale ergineering development phase. This is Illustrated in Table
4, which also shows a number of programs delayed and held in the relative-

ly less expensive aarly or advanced developwat status.




in summary -- overall we have 8 large number of important new
systems maturing toward production. Ye have many problems and sometimes
fall shor.. But in gensral | think the productivity is high as measured
against the rigid standards of performance and cost we set for ourselves
and which are necessary for a secure posture in the 1980s.

2. Management of Systems Acquisition

| believe our emphasis on more rigorous management is paying
off. Last year | reported that the annual cost growth rate for all
programs (about 50) in the Selected Acquisition Reports, adjusted
for escetation and quantity, dropped from 6.4 percent in December 1972
to b percent in 1975. This has since been further improved to 3 percent.
These resuiis are often masked by inflation. Bu\. the progress is real
and steady. We have a long way to go == but | believe we are learning
how to do a betier icb.

As -} stated last year, my goal Is to better anticipate and manage
the problems Inherent in the development of svstems opersting on the
forward edge of technology and, when problems occur, to treat them openly
and effectively in & way that inspires confidence from Congress and the
public.

We are stressing the following:

o Competitive Prototyping. Competitive hardware demonstretion

rather than paper competition has sn e:xormous pay-off which
is worth many times the investment in terms of beiter pro-
ducts and lower cost. We have seen this over and over again

(examples: F-16/F-18 lightweight fighters, XM-1 tank, UTTAS,
F-16 radar, Cruise Missile Guidance, AAH, AMST).




o Design-to-Cost. Becoming a way of life and has paid off.
69 major defense systems now st various stages In the DTC
program,

o Better Program Management. The most important of all. The
Defense Systems Management College has been expanded. Pro-
gram managenent has bee’: estaolished as a career path in the
services.

o Independent Cost Estimating. We are developing this disci-
pline in the Services and it is leading to more realistic
prediction of program costs at their inception.

o Rigorous Management Review. The Defense Systems Acquisition
Review Council (DSARC) process has been improved continually
and is reflected now in sinilar review: in the Services.

o Mission Area Needs. We are implementing OMB Circular A-109
by emphasizing stronger program concept formulation and
Justification before a program is initisted. This Js critical
to better use and management of our defense resources.

o Emphasis on Life-Cycie Costing. Objective is to reduce escalat-
ing operation and maintenance costs. We are beginning to make
progress, but st!l]l have a long way to go.

o Better Contracting. Better incentives for performance are
being developed. We have initiated a ''Four~Step Process' to
help eliminate technological levelling, buy-ins and de facto
suctioneering of programs which have led to large overruns in
the past. We now allow interest on capital investments which
will reduce costs.

o Emphasis on Softwsre Management. Software accounts in-
creasingly for cost and schedule overruns and constitutes
& large fraction of the total cost of modern systems. We
are attempting to reduce these costs.

o Manufacturing Technology. We hsve introduced extensive
investments In manufacturing technologlies which will
Increase productivity and reduce costs.

o System Test and Evaluation. We are emphas!zing independent
and mor~ realistic operational testing early in the develop-
ment cycle to discover problems. The resuit is better products.

At times | feel that progress !s slow, but these and other

similar management actions are having & significent effect. Furthermore,
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| firmly believa thet, in resserch and development, firm and exacting
menagement not only decreascs costs but improves the quality of the re-
search and the quality of the resulting products. This emphasis on menage-
mant in defense RED and systems acquisition should be enpanded and continued
in the future.

3. Base of Technology

Our long-range security and our insurance against technological
surprise depend directly on the creation of a broad, dynamic, and innova-
tive base of technology on which we can build for the future. A strong )
research and development prcgram must always provide options for policy
decision makers. This is our hedge for the future against surprise --
and incressingly in the future, wa will need this flexibility.

| have given special attention to this area because the support
for this part of the overall ROTSE program had eroded by almost 50 percent
in real terms during the 1960s and early 197Gs.

To years ago, | outlinsd a general approach or strategy for
managing the Daxfense ROTGE effort. In it, | divided the overa!l piogram
into two parts:

Group One: Creation and Demonstration of Options
Group Two: Full-Scale System Davelopment

Group Gne includes the technology base, demonstration of new
concepts, competitive protatyping, pursuit of alternative solutions to
military problems -~ i.e., the creation of a broad base of advanced
technology and technological aptions from which ¢.cision makars select

only those few programs which should enter the expensive Group Two

b=it
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category. In Group Twe, the concepts are fully developed for production

and deployment in the field. A rigorous OSARC review controls this

process and the number of programs transitioning from Group One tc

Group Two has been reduced significantly over the past severs! yeurs.
Kithin this fremework | have taken the following actions to

rebuild the quality of the Group One or technology base part of the

ROTSE effort:

o Funding Policy. Because of the serious erosion in support,
I outlined to Congress two years age a multi-year plan for
correcting this situation in which | requested a 10 percent
annual! real growth rate in Ressarch (category 6.1) and 2 §
percent annual! real growth in Exploratory Development (cate~
gory 6.2). Congress has fully supported this plan for two
years and | can already fee! the upliift and new vigor result-
ing from this action. | ask for your continued support and
promise that it will have & mejor and long-lasting impact.
The total request for the technology base program (categories
6.1 and 6.2) for FY 1978 is $1,880 miilion.

o DARPA. | regard the Defense Advancod Research Projects
y as the ''corporate research laboratory' of DCD. We use

DARPA to concentrate an a number of specific high-risk but
potentially very high-payoff directions which can have a
major or revolutionary impact on our cepabilities. Examples
are high energy lasers In space, revclutionary advances in
submarine detection, nev Torms of digital communications and
command and control, ceramic turbines, artificial intelligence,
new types of lightweight fighting vehicles. GBecause of the
high probable success of these and similar thrusts and the
impact they will hava, | am asking for a significant increase
in the DARPA budget as part of the Group One, or technology
base, revitalization program.

o DOD in~Mouse Laboratories. To improve the quality of the
in-house Taborstories, we arw moving toward biock~funding and
increasing the accountable respunsibility of their leadership
for the quality of thhw technology base work. At the some time,
we are proceading toward an objective of rastoring the ratio
of in-house to contract RED to the lower and batter balenced
ratios which existed in the sarly 1960s. We are proceeding

$=12




with consolidations, where reasonable, to reduce the overall
size of the in-house estab!ishment.

o lndusfrlol 'nrdg;_»d_.gs Research and Mo!gg_?ﬂt IR8D; .
s absoiutely central to quality of defense RDTEE and

weapons acquisition and | believe that its 'independence’ must
be meintained. It is the heart of & competitive and competent
industrial base: it results in lowering the cost of acquisi-
tion and it is & uniquely efficient source for new technology
and the innovative new options of Group One. It is well mansuged,
and excellent visibility is provided to the Congress. It pays
for itself many times over. | feel that further controls such
as separate line item budget approvai in advance by Congress
would destroy its independent and innovative character and

be a serious loss.

o DOD-University Relations. The traditionally strong and mutually
Supportive rthlon?F'p between 00D and the university community
has greatly attenuated over the years. Starting with World
War |l it was the well-spring for the surge in our technical
strength in terms of both critical research and people. |
believe this relationship must be rebuilt; we are erncouraging
greater support of university research and participation by
young university faculty and students in DOD iaboratory
activities. This trend is vital; it will be expanded.

SOME TECMNOLOGICAL DIRECTIONS OF GREAT PKOMISE
With our prime focus on achieving a secure posture in the 1980s

and, therefore, with most of our resources devoted to the maturing pro~

grams of today, we must keep in mind the directions which could afford
radically nuw capabilities or, alternatively, could present us with
technological surprise. Here are & few:

o The grestest force effectiveness leverage for the future

lies in integrating in real time the functions of survei’lance,
& target acquisition and commend and control! of forces. 8uild-
3 ing on concepts such as AMACS, NAVSTAR, [acket communications,
e and bettlefield fuzion of intelligunee, t..co muitiptier factors
of tnree and upwards can bs achieved. Me must rely on such
force muitiplisr teghnology to compensate for “'quantity and
quality' on the Soviet side.

i=23
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0 Cruise missiles ~~ already changing military thinking -~ are
in thelr infancy and offer revolutionsry potential. Future
characteristics such as "zero CEP’ accuracy at large stend-
off ranges and supersonic dash, at retatively low cost, will
Tundamentally change land, sea, and air warfare.

o High energy lasers.

o New forms of undersea submarine detection.

0 New capabilities in space, including satellites usad for
targeting, missile guidance and surveillance.

o Applications of the Space Shuttle.

o Aircraft with low observabies to mske thaem virtually
undetectable and with V/STOL capabilities.

o New forms of defense against ballistic missiles.
All of these and others will domirate future thinking and our

future programs. A vigorous technc'agy base must be created now.

NATO STANDARDIZATION

There is increasing recognition of the importance of achieving
cff'rclmch; and improved effectiveness through standard and interopera-
ble systems in NATO.

| feal the US should teke the lead in bringing this about through
a policy of international cooperation with our Allies which will encom
pass joint industrial programs, licensing both ways, and co~production.

We have been pursuing this goal vigorously. We have made & great
deal of progress despite the complaxities of national interests, inter-
national econamic factors, and industrial pressure groups here and abroad.
But we atill have 3 long way to go. The Culver-Numn legistation has been

very supportive of thi: effort.
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The F-16 is & successful adoption of NATO stardardization on
a US product. The US adoption of the German/French ROLAND is an
example of an excellent system which fills a high priority need for
us and achieves a high degree of standerdization snd interdperability
in NATO.

Other rucent examples include adoption of common consumable
logistic items on the XM~] tank, adoption of our AIMNS-L missile,
cooperative programs on air-to-surface ordnance, ship defense missile,
secure commun!cations, ammunition, fleld redios, Marrier ¥/STUL, and
others. NATO ANACS, which would provide a ponsrful and cohesive capa-
bility for the Alliance, mey yet become a reality.

| urge Congressional understanding and support for this thrust.

TECHNOLOGY TRANSFER

The subject of technology transfer is controversial. On one
hand, our free enterprise system allows and encourages the export of pro-
ducts and technology, and this is of econonic importance to the Nation.
On the other hand, much of this technology is the lifeblood of our future
security, both military and economic. Moreover, the Soviets are clearly
seaking to marrow critical areas of deficiency (e.g., microslectronics,
materials, comouters, instrumentations, production technology, etc.) by
importation of Mastern technology.

The Defense Science Board, at our request, has studied this issue
and made recommendations on how to improve our controlis. The Board
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proposcs that we concantrate less on the myriad of Individual controls
on products per se and concentrate more on control of development,
production and process control technologies and on control over the
more '‘revolutionary" technologies which are emerging (versus
"evolutionary' technologius).

| am convinsed thar stronger and more effective treatment of
technology transfer is required. We are taking steps to implement the *
0S8 recommendations. New guidelines are badly needed. Changes in the
bureaucracy of munitions and export control may be needed. We cennot
a’ford to deplete the reservoir of technology vital to our national

interests and leadership faster than that reservoir can be refillod.

JOINT SERVICE PROGRAMS

The time is long past when we can have the luxury (and waste) of
individual Service developments for every ‘‘requirement''. In addition to
fiscal realities, the complexities of modern systems and requirements for
intimately integrated and interdspendent tactics betwee.) Services dictate
that we increasingly approasch requirements and systems developments on
8 truly joint-Service basis.

| have stressed joint-Service programs with a designated lead
Service as a preferred siternative to total centralization of management .
in DOD. | am encouraged by our progress: we now have some 60 or more
Joiat develogment programs and another 15 or so Joint Operationa) Test
and Evaluation programs. Progres: is somotimes difficult, but the re-

sults justify our efforts.

=16




-
|

RN

o s OB e A $445 ¢ 1,

Some outstanding examplcs are the NAVSTAR Global Positioning Sys-
tem, internal countermeasures for the F-16/F~18 fighters, GATOR mine,
and AIMVAL/ACEVAL air combat test. The new Deyond Visual Ranqe air-to-alr
radar missiie Is another example, as weli as tha Cryise Missile Program.
Table S shows a somewhat more complete list.

Joint programs will be increasingly important in the futurs.
They save money. They provide cosmon and well-integrated military

capsbility among Services.

HIGHLIGNTS OF FY 1978 ROTSE PROGRAM

The requested overall level of $12.0 billion for FY 1978 repre-
sonts a continuarion of the general program and major areas of emphasis
described in the previous section. Simply stated, there are many pro-
grams either in full scale develcpment or transitioning to production to
which we are giving top priority at necessarily great cost. Very few
programs will be allowad to enter the expensive full-scale development
phase and a number of promising areas are being held back so that we can
concentrate on those of the highest priority for the near-term moderni-
zation of our forces.

1. Strategic Programs

At the heart of our strategic programs is the need to improve

and modernize our forces Iin the face of asymmetries in favor of the
Soviet Union which are incipiently forming both In terms of offensive
countermilitary czpabilities and damage-limiting defensive capabilities.

Our programs must neutralize any such possiblilities at the outset, keep
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nuclear conflict unthinkable, grant no unfavorsbls asymmetry, meximize
deterrence - and, therefore, stability - In our relationship with
the “oviet Union.

We request $2.4 billion for strategic RED programs, which con-
tinues essentially constant funding since FY 1973. | feel this is
modest in view of & Soviet momentum In the strateg: . . T, tinges
at a high level.

With this Investment we propose to feature the following:

0 Continue RED on the B-1 which is trunsitioning to production.

o Continue TRIDENT | (C~& missile) for beginning deployment
in 1979. Planning will begin for a longer range TRIDENT 1.

o Minuteman 11| improvements will continue. M-X will enter
into prudently-paced engineering development. it will have
2 large number of improved-accuracy warheads and will be
designed for myltiple~aim point survivabllity. It will maxi-
mize the retaliatory capability of a residuel force after
taking & first strike and will discourage Soviet first strike
counterforce ambitions.

0 Cruise missile development will proceed as powerful and
inherently stabilizing complementary dimensions to our
strategic forces. The air-launched ALCM and variants of
Tomahswk for submarine and surface launch will use common
guidance, propulsion and warheads. Flight tests on both
ALCN and Tomahawk have been outstandingly successful and
the guidance more sccurate than predicted last year. C(Cruise
missiles, both nuclear and non-nuclear, are the most signifi-
cant weapon development of the decade. Ve are consolldating
thelr management under a Joint Alr Force/Navy program office.

o Ve are exploring new techniques for lmproving accuracy
with submarine launched missiles (FBM Accuracy program), and
new concepts !n re-entry vehicles and guidance systems (ABRES)
and for maintaining the security of our fleet ballistic missile
submarines (SSON Security Program).
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o Ballistic missile defense has been reduced to what | feel Is
8 minimum sized program for hedging against future uncertainties
and from which we could respond in » reasonable time of several
years If required. The program will explore o broad range
of future defensive applications including possibility of
revolutionary technologlies.

o In space, the question of satellite survivability is paramount
in view of recent Soviet activities and will receive intense
attontion, along with an expanded effort on space surveillance.

o Finally, central to our strategic posture is the effectiveness
of our command, control, warning and surveillance systeas.
We are requestirg increased support for this area in 1978.

2. Programs for General Purpose Forces

We propose to Invest $h.4 billion, or about 36 percent of the
FY 1978 ROTSE request, in programs which provide for the modernization
of our general purpose forces to keep pace with Soviet expansion and
technological transformation discussed above. This emphasis continues
the trend of the last several years. It reflects the premium we must
place and are placing on deterring non-nuclear conflict and keeping
the nuclear threshold as high as possible in a period of dramatic
improvements in Soviet capabilities.

The program focuses on deficlencies in two potential areas of
confrontation: Central Europe and the sea lines of communication. It
has been structured to reverse the adverse trends in land warfare

systems, to maintain the maritime balance and to retain our clesr margin

of superiority in tactical alr forces. To do this, we sre again giving
priority to those programs which will provide urgently needed new
capabilities in the hands of our forces in the near term. A few examples

of key programs and our objectives follow.
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Lond Combat

The relentless growth In Soviet Taectical Forces capability and
the threat it presents to the non-nuclesr defense of NATO have been
noted. The lend combat weapons scquisition program is simpd specifi-
cally at countering these nevly developing wespons and the tactics and
doctrine which accompany them. RED in land combat features:

0 Alr Defense ~ We will continue the carefully planned
development of a family of air defense weapon sy.. .~
to counter the Pact's increasing sasturation alr attack
capability. Major programs Iinclude the European developod
ROLAND all weather missile system (simllar to Soviet SA-8
system deployed since the mid-1970s), the PATRIOT (SAM-D)
high-to~medium altitude alr defense system and the STINGER
shoulder-fired missile system, all of which continue In
enginresring development. The proposed air defense gun
program is a new effort leading to an armored gun system
for the protec:ion of moblle armored forces.

o Moblility/Firepowsr -~ Efforts In this area have been almed
principally st increasing the firepowsr avallable to the
ground commenders. The XM-] wiil have superior mobillty,

8 new turbine ine, and increased survivability and fire-
power. The M-198 towed howitzer, now in production, will be
suppliemented In the future with the Genersa! Support Nocket Sys-
tem, a now program. The GSRS will provide s very high rate of
fire to help counter the Blitzkrieg or surge tectic. The
Advanced Attack Nellcopter (AAK) and MELLFIRE missile s/stem
have moved Into enginscering developmant and when depioyed together,
will improve our anti-armor capability significently. The

TOW missile is being placed under armor on the MICV and

Mil3 vehicles to reduce the vulnerabllity of our anti-armor
forces to Soviet artillery. The COPPERMEAD cannon launched
guidod projectile program continues In engineering develop-
ment and will provide a creditable anti-armor capability
utilizing standard fisld artillery assets. Electronic war-
fure will continue to be emphasized.

o Target Location - Delivering firepover effectively is
dependent on our ability to locate targets bevond the
visus! line of sight. Efforts to Improve this capability
center on the TPQ-36/37 counter mortar and counter batterv
radar systems, the SOTAS heliborne sensor for locating
moving targets, and the REMBASS system for locating
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ond classifying ground targets. Remotely plloted vehicles
continue In advenced development and we have Initiated

or. interim scout helicopter capablility In consonance with
ths fielding of the AAN.

o Tactical Mobility = Programs to enhance battlefield moblli-
ty Include the UTTAS utility helicopter, now transitioning
to production; the MICYV Infantry combat vehicle, in the
final steages of enginsering development; and imweving the
11ft capscity of the CH-53F cargo helicopter.

Tactical Alr Forces
We will continue a major tactical air varces modernization
program to retain essential superiority In the fre- of en already
. formidable and growing threat. Xey programs include:

0 New, affordable, hjgh-performance aircraft/avionics such
as the F-15 and A-10 continuing in production; the F-16
nearing production, having achleved all major dsvelopment
objectives and continuing a successful NATO standardization
program; and the F-18 carrier-based fighter in engineering
developmant.

o Naving modernized the aircraft platforms, we will now
smphasize improvement of air-deiivered ordnance for these
platforms. Imyging Infrared MAVERICK, approved for engineer-
ing developmosix, and the SBU~15S modular glide bomb are among
several programs which will provide enhanced support for the
ground forces in the European combat environment.

o Alr-to-uir missile developments Include improving the
AIM-7F with a monopulse radar guldance system, If this
proves to be cost effective; the bsyond visual rangs (BVR)
program for a next generation alr-to-air radar guided
missile; and the AIMVAL tests to help define the next
generation of infrared missile to replace the AIM-9L.

o The Alr Force EF-111A Manned Support Jammer System and
the Navy's Tactical Airborne Signal Exploitation System
(TASES) are the major systems in a broad and Important
program of airborne electronic warfare for both offensive
and defensive purposes.
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0 Ve continue laying the technology groundwork for the
next generation of V/STOL alrcraft. An Improved version
of the deploysd Merine Corps AV-8 MARRIER is under develop-
ment. Future spplications of V/STOL technology will be
important to the Alr Force as well.

Neval Forces

Major issues remsin (a) anti-submarine werfare; (b) ship
defense In the face of an Increasing cruise missile threat; and, (c)
naval command and control.

o /ati-submarine Warfare - Piogress continues toward a sig-
‘Ificantly improved capablility to counter the steadily
growing Soviet submarine threat. The LAMPS MK I!! MHeli-
copter, Surveillance Towed Array Sensor System (SURTASS),
$QS-26 Surface Ship Sonar, improvements to the Sound Sur-
veililance System (SOSUS) and the CAPTOR mine are important
slements of tha overal! ASW RS0 program.

o Fleet Defense - Needed improvements in the fleet's ability
to desl with Soviet anti-ship missiles and naval aircraft
depend on the successful devalopment and deployment of a
number of shipboard defensive systems. These Include the
AECIS system and its Standard Missile |l for the high to.
medium altitude threat; the Shipboard Intermediate Range
Combat System (SIRCS) for defense against high speed,
low aititude targets, such as Soviet cruise missiles;
and Improvements to the PHALANX close-in system.

o Flaet offensive capabilities will be enhanced in the near
tarm by the addition of the NARPOON, which Is transitioning
to production; and, in the longer term, by the longer range
TOMAHAWK cruise missile.

o Naval cosmang, control and communications efforts include
developing communications sateliites to support globa!l
operations (FLTSATCOM) and advanced satellites to imprcve
our over-the-horizon targeting capabilities.
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CONCLUD ING REMARKS

in this Overview, | have tried to present s balanced and
realistic picture of trends vis-g~vis the Soviet Unlon and a broad
perspective of our program of Defense RDTCE with these trends as
the background. The detailed rationale and description of the pro-
posed FY 5978 program is my full statament.

We now lead in the technology competition, but this qualita-
tive lead Is dininisning and the Soviet quantitative advantage remains
or grows.

Our prcgram is focused on bringing to maturity a !srje number
of systems now in full-scale development and thsreby upgrading our
depluyed capabilities in the Tate 1970s ond early 1980s. it will be
a time of high investment for us -~ there Is no cheap way to insure our
continued national security.

As a rescit of funding constraints and our emphasi: on near-
term modernization, we have allowed retatively few new programs to
proceed into full-scale development. ZIhouid this continue, | am con-
cerned that we will dry up our creation of options for the future which
have had major payoffs in recent years. We should be starting many more
prototype hardware demonstrations than we have been able to fit Intc
the program in spite of their spectacular payoff, This must be an ares
of renewed investment in the future. | would also hope that our primary

focus on the near term does not create overconservatism and that we
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never lose our willingness to take risks for high payoffs. In the end,
that is our strength and should always remein our style.

in basic technology we must gain renewed momentum in innova-
tion. We should also not lose sight of the economic benefits which
inevitably flow from s vigorous program of defense research and
developmant at the forefront of technology.

A strong program of Defense RSD |s 8 powerful guarantor for
our future.

We hav.: such a program. Congress has reversed a deteriorating
pattern and, with a continued commitment for FY 1978 to an unequivocal
goal of US technological leadership, | believe we can look to the
1980s and beyond with optimism.

Fr et
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TABLE |

Programs in Final St of Devel t
or Earlymt!m (FY !93:;

UTTAS Traasport el icopter
WARFION Anti-Ship Missile
MIRCS
A-9L SCODEWINBER Air-to~Alr Missile
AIN-7F SPARROM Alr-to-Air Missile
F-36 Air Combet Fighter
SH-2 Stam?ord Nissile
STIRGER Air Defense Missile
PALNSX Ship Defense
-1 Domber
TRIDENT | Strategic Missile
TRIDENT Submerine
Laser WANERICK Air-to-CGround Rissile
neY Infontry Combat Vehicle
TACS IRE Artillery Comtrol System
3 EF-1010A B Alrcraft
4 CH-53E Cargo Nelicopter
g FLEET SATCOR Commmications Satzllite
A-6E TRAM

5 FLIR om A-7E

Cou-15 Glide Bomd

AR/TSQ-73 Alr Befense System

# 198 Now’tzer

: AN/TPQ-36 and ANTPQ-37 Mortar and Artillery Locatizg Radars
JTIDS Secure Deta Link Terminals for AWACLS
ALG-131 Jawmer

CAPTOR Mine

P Wydrofoil

Low-Cost E¥ Suite for Ships

Artillery Belivered Nines

Advanced VILD MEASEL Aircraft

12 Jan 1977
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JAGLE 3

Zrograws Continued in Full-Scale Engimsaring ODuvelopment (FY 1978)

XM~} Maia Battle Tamk

Tomahank & ALCH -~ Cruise Nissiles
COPPEMMEAD CLEP -~ Precision Artiliery Projectile
NELLFIRE ~ Anti-Tamk Missile

AAN - Advanced Attick Balicopter

95CS Mt - Comunications Satellite
TRI-TAC - Tri-Service Tactical Commmications
ROLANS ~ Mobile Alr Bofenss System
PATRIGT {(SAW-D) Air Defense

F-18 - Mavy Lightweight Fighter

inaging Infrared MAVERICK Missile

AEGIS Fleet Alr Defense

BUSHMMASTER Autometic Canmon

E-0 Advenced Airborne Command Post
TAETAS - Tactical Towed Array Somar
PLSS - Precision Target Location System
RiN-7 SEA SPARROM

HARM - Nigh Speed Anti-Radiation Missile
LAMNPS 111 - ASW Nelicopter

Tank Thermal Night Sight

Vertical Launch - STANBARD Missile
COMPASS COPE - Remotely Piloted Vehicle
SURTASS - Surveillance Towed Array Sonar
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TABLE A

o Pm!_m to Enter Full-Scale Development jﬂ im!

SOTAS - Stend Off Target Acquisition System
NST - Treasport Alrcraft

NAVSTAR -~ Global Positioning Navigation System
Space Shuttle Interim Upper Stage

5-inch Guided Projectile

ASHD -~ Anti-Ship Missile Defense

M-X Strategic Missile

WAA - Vide Aperture Array Sonar

o Enﬂs Deferred or Maintained as Options in Advanced Bevelopment

V/STOL (Type A)

AV-88 Narrier

TAM - Thrust Augmented Wing V/STOL

GSRS - Gemers: Support Rocket System

BYR - Beyond Visual Range Air-to-Air Missile
BRAZO -~ Air-to-Alr Anti-Radiation Missile
TASES - F¥ Exploitation System
Electronically Agile Radar

SINCGARS - Field Army Radio

Integral Rocket Ramjet

Air Defense Gun System ‘
MK-500 Evader Marhead

VCX/COD Aircraft

Propelled Ascent Mine

Surface Effects Ship

Advanced Satellite

SIRCS

Data Relay Satellite

Mphibious Assault Landing Craft

P-3X Advanced Vehicle for Ocean Control

12 Jan 1977
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r TABLE

tative List of Joint
M

} T ans (FY )
utoy&,

BANSTAR Globa! Positiening System
AYTC-39 TRITAC Switch
AUSL, AlN-7F Air-to-Alr Hissiles

HARN
lnaging Seekev
REMOASS

Microwave Landing System

Bass Security
€0 Cuided Bombd

GANO Ground Amphibious Military Operations

JTIBS Sacure Communications

L 4
%>
&

g

»

Exkhd

>
>
x5z

s

B

.

GATOR MINE

F-16/F~18 Electronic Countermeasures
BRAZO0 Anti-Radlation Alr-to-Air Rissile
Seyond Visual Range Atr-to-Alr Nisslle
Position Location Reyorting System
Tomahawk and ALCM Cruise Missiles

> 5 B HE

Lead Service Under)ined

12 Jan 1977
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TABLE 6
RDTSE PROGRAM Y CATEGORY
($ niddions)

CATEGORY FY 1976 FY 17T FY 1977 FY 1978  FY 1979
Reseaich 327.5 8.9 375.0 MY.7 2.9
Exploratory Dev 1,180.8 302.2 1,305.8 1,060.) 1,590.5
Advanced Dev 1,795.3 507.4 1,900.2 2,296.7 13,0315
Enginesring Dev 3,620.) 824.6 A.216.7 M, 872.5 5,007.7
Mgt & Support 1,283.9 332.9 1,281.0 1,410.10 1,506.8
Oper Sys Dev 1,302.5 _ 3172.6 _1,812.9 1,584.5 1,953.9

ROTSE PROGRAM BY BUDGET ALTIVITY

($ Nitiions)
BUDGET ACTIVITY FY_ 1976 FY 1977  FY 1977 FY 1978 FY 1979

Technology Bese 1,508.4 384.1 1,680.8 1,879.8 2,073.A
Advanced Tech Dev 565.5 148.0 636.0 688.4 1,039.5
Strategic Programs 2,235.1 §53.5 2,235.3  2,439.5 2,890.5
Tactical Programs 2,974.6 756.7 3,650.3 4,A"8.1 A, 827.6
intel & Comms 948.9 235.7 982.3 1,109.8 1,563.8
Programwide Mgt

and Support 1,287.6 _ 338.6 1,010.9 1,458.0 1.578.4

TOTAL RODTSE 9,520.1 2,M16.6 10,595.6 12,083.5 13,973.2

RDTGE BY TYPE OF PERFORMER
($ millions)

PERFORMER FY 1976 FY 1977 FY lgzz FY 1978 FY 1979
Industry 6,265.0 1,570.3  7,199.3 8,M83.3 10,249.2

Covernment In-House 2,790.7 727.7 2,895.5 3. 0n.1  3,121.6
Federal Contract

?::::;ch Centers 173.5 a6 188.9 208.9 232.4
Universities 290.5 0.0 N9 339.3 370.0
TOTAL RDTGE 9,520.1 2,h16.6 10,595.6 12,043.6 13,973.2
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11. TRENDS 1M THE ReD BALANCE

Technology and Production: Detersinants of ReD Strategy

A. SUSWRY

1. The Balance of Military Technology

Today, the quality of U.S. dofenss technology generally
surpasses that of the Soviet Union, and we have strong leads in those
areas where we have made a continuing effort to achlieve greater
capablility for our military forces through qualitative improvemsnts
in our weapon systems. Our national technological base is now the
strongest In the world, and | believe that with prudent, multi-year
investment we can sustain our lead in defense technology for the
foresesable future.

Sut our efforts to retain the technological lead will be
challenged by a dedicated adversary commonding great resources. The
Sovie: Yeadership has a strong background in enginwering. It perceives
technology as the key to a permanent shift of the global! balance of
economic, political, and military power, with military superiority
providing the fundamental basis for such a change. Accordingly, it
gives military ressarch and technology the highest priority in terms of
the allocation of human and material r;sourcos. The Soviets have
invested messively In all aspects of science and .echnology. They
ppear to be sustaining the world's greatest effort in Dasic and
appliad science and have coupled that effort to the largest workforce
in military research and development. The competition in military

technology is therefors intense, and this will continue for the

foreseeable future. Ve can stay ahead In military technology, but It




will take inspired, hard, and rontinuous effort.

Technology, per se, doss not equate to military power. Rather
the real significence of technology to the balance of military power
lies in the ability of each nation to transform its scientific
discoveries and engineering breakthroughs into military capability-~in
the form of equipment which enhances or multiplies force effectiveness,
and which can be deployed in militarily sign’ficant nusters within the
resource limits each nation is prepared to commit. A valid assessment
of the balance of military technology therefore requires an
appreciation of all aspects of the technological process--from the
early phases of research, through weapons development, production and
deployment--and of several nontechnological factors which Influence the
outcome of this process.

As | noted last year, there have been comprehensive and
fundamental changes in the character of Soviet military ReD in recent
years. One consequence of thesc changes is that the USSR has reallized
substantial improvements in the war-fighting proficiency of systems
being deployed with Soviet forces. At the same time, the USSR has
expanded its military production facilities and invested in production
technology to achieve high force-modernization rates. These factors
are swinging the overall military balance toward a position which
could, in time, favor the Soviet Unilon.

Specifically, the war-fighting proficiency of land-combat

systoms deployed with Soviet forces opposing NATO has escalated and
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today matches or surpasses that of our deployed equipment In meay

categories:
o Self- 1led artiltlery: superior firepower,
;SHEty. and resistance to unconventional weapon
offects.

o ’mtlslo rocket launchers: no U.S. systems yet

o Infantry combat vehicles: greater firepower and
Detter crew protection. (U.S. must wait until the
sarly 1980s and the deployment of the MICV for a
comparable capability).

o Tanks: \ower silhoustte, better firepower. (U.S.

XN-1, when ultimetely deploysd, will have superior
firepower and less vulnerability.)

o Assault hellicopters: greater firepower (U.S. AAM,
mﬁw match currently deployed Soviet
systems In attack capability.)

o Chemical werfare: Integral part of Soviet doctrine;

more diverse delivery capability; greater protection
for mechanized forces. (U.S. chemical warfare

capability lags in both retaliatory weapons and in

protection against attack.)
in short, the USSR is establishing & very formidable and highly mobile
‘and-combat capablility, by deploying an Inventory of equipment which
is superior to ours in numbers and which may be getting shead of us in
quality.

Concurrently, the adventage we have held in tactical alrpower
over many years has eroded, because the Soviet Union has extensively
deployed highly moblle and diverse tactical alr defenses and has
significantly Increased the ground-attack performance ot Soviet tactical
aviation with new fighters and sophisticated weapons.

New Soviet ships and weapon sys:iem: have been deployed and are

being produced in support of achleving a capability to project naval
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power ashore, and there have besn continuing improvements in their
already formidable sea~denial capabilities. Today, the war-fighting
proficiency of operational Soviet ships and weapon systems surpasses
our deplcyad capabilities in several! areas:

o Anti-ship cruise missiles: higher speed, greater range,

arger we t .S. HARPCON. (The U.S. TOMANAMK,
when n)kplayod in the early 1980s, will have comparable
range).

o Combat patrol craft: superior anti-ship and anti-air
armement .

o Amphiblous air-cushion vehicles: greater range and payload.

Soviet strategic programs appear to he aimed at achieving
superiority in countarmilitary capability. Evidence of this thrust
is sesn in:

o An unprecedented effort to achieve a strong war survival
posture.

o Major advances in ICBM guidance accuracy and propulsive
efficlency, and Innovative applications of MIRV te:hnology,
to achieve significantly Increased hard-target destruction
capability. (We still lead In guldance accuracy and MIRV
technology, however, and will partislly offset these Soviet
advances by employing our advanced technology in the MX, to
be flelded in the early to mid-1980s).

o Continued expansicn and qualirative improvemsnts of strategic
air defenses. (The U.S. has no comparable program.)

We continue to ses evidence of risk-taking and innovation in
Soviet military RED activities. Many of these militery ReD activities
in the USSR are aimed at achleving technological breaskthroughs which
could rewolutionize warfare. Of particular concern in this regard are

aggressive Soviet programs in thn following areas:
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o Sallistic missite and strategic alr defenss.
o Mti-submarine werfare.

0 Dlrected-enargy weapons.

o AMti-satellite wavfare and the usse of space In
support of military forces.

o Electronic warfars.

o Long~range radar surveiliance.
in support of these high-risk efforts, the USSR has placed heavy
emphasis on basic science and advanced technologies, such as ionospheric
phvsics, high-pressure physics, megnetohydrodynamic power generation,
and exotic asrodynamic vehicles and propulsion systems. Military RsD
facilities continue (o be expended at & high rate, and the number of
Soviet scientists and enqgineers engaged In RED has grown steadily,
with the likely result t'.at as many scientists and engineers have been
added to the Soviet military RSD manpower since 1970 as there are In
the entire U.S. defense-supported scientific and engineering workforce.
This massive comnitment of resources by the Soviet Unfon to military
ReD will further intensify the competition in ali phases of military
technology.

Last year, my assessmont was that with a continuation of trends
in the balance of military technology, the Soviet Union could achlieve
dominance in terms of depioyed military technology in about a decade.
In the interim, Soviet force-modernization afforts have gained in
nomentum, and, in this sense, my assessment of last vear Is reinforced.

However, we too have made progress. Our growing realization of the




et ———— VTS AT poa ot i

o ma ————————Y

significance of the trends and our action to invest more heavily in RsD

and force modernization have mitigated my assessment. | now beiiave

that we have set the course for altering the trends and, with continued

effort, wa can prevant the Soviet Union from achieving military

dominance. | will now summerize our strategy and the further actions
we must take to continue on this course and so deter future conflict.

2. U.S. Defense RED Strategy and Imperatives ‘

U.S. defense RED strategy is linked to fundamental asymmetries
between the political, economic, and technological systems of the *
United States and the USSR, Foremost among these asymmetries are:

o The numericaliy superior Soviet armed forces are
manned largely on the basis of conscription from
a civil population which i3 not yet as tecanclogically
advanced as ours. The Soviet national technologlcal
base |s weaker than ours because of a weaker civil
market base for development of high-technology
products.

o The U.S. has an open soclety and our open debate
provides the USSR with early knowledge of our R&D
efforts and plans for weapons development and
deployment. The Soviet closed society and policy
of secrecy prevents us from knowing of thelir
military developments until they are near deployment.

o Participation by the Warsaw Pact nations in military
ReD and production of military equipment is '
coordinated and controlled by the Soviet Unlon. Our
allles are more technologically autonomous, resulting
in greater innovation but relatively less efficient
ucllization of resources for military equipment
acquisition.

The cornerstons of U.S. defense R&D strategy is technological

superiority, which:

o Provides qualitative superiority in deployed systems,
to help offset the Soviet advantage in numbers,




o Offsets the Soviet Union's sdvantage of early
perception of U.S. development Intentions.

o Hedges against premature obsolescence caused by
the Increasing quality of Soviet military equlp~
ment, and thereby reduces the long-term costs of
wespon-system acquisition.

o Establishes and meintains the leadership position
essential for a coherent and efficlent free~world
program of military ReU and weapon-system
scquisition with our allies.

We must have # strong program for creating options, which:

o Affords the opportunity to exploit advances stemming
from the U.S. high-technology civil sector.

o Insures the long-term utility of our deployed systems
through technological upgrade.

o Provides a very afficient hedge against technological
surprise.

o Provides opportunities for major enhancement of ocur
force capabilities.

Our defense weapon system acquisition pollcy emphasizes
quality first, because costs and funding constraints preclude our
matching the Suviet forzes In numbers. Through realistic and balanced
setting of requirements, Including cost, we can deploy superior
defense technology in sufficlent quantity to offset our numerical

disadvantzge. To accomplish this, however, we must have sustained

investment In defense technology, which will:

o Provide the zontinuity of effort needed for
efficlent and timely acquisition of systems
incorporating our technologics! advances.

0 inuble us to regain momentum we have lost in
critical areas.
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0 Demonstrate national will for maintaining a
capable deferse and thereby deter future war.

B. PRODUCTS OF RECENT SOVIET MILITARY Rsd

1. Introduction

The quality of new Soviet millitary equipment-~that which has

resulted from their R6D activities of the recent past--is substantially
greater than the quality of their production of a decade ago.
Concurrent with this comprehensive increase in sophist.cation, the
production volume of Soviet-bloc military hardware has deen sustained,
egnd even dramatically Increased, in many sectors. This achievement of
greater production rates of increasingly complex systems signifies that
the Soviet Union has made substantial investments--in the development
and applicit.on of new production technology as well as in production
facilities+ fir the sake of improving the proficiency of their military
production base. Production technology--the product of Investment in
advanced equipment wnd know-how--is a hroad area in which the U.S. has
a strong lead over the Soviet Union. An assessment of the balance of
military technology requires an understanding of trends in the Soviet
military production buse as well as in the quality of deployed equip-
ment, and | will “ow gresent some indicators of these trends.

2. Battlerield Systems

'""As before, the I-viat military recognizes the role of

tank troops as the main strike and maneuvering for:e

oi the ground forres''--Marshall Babadzhanyan, Chlef,

Soviet Tank Troops.

This statement, made at a recent Tankman's Day celebration, is
strongly reinfoiced by the Investment being mode by the Soviet Unlon

in tank production end production facilitles. Soviat tank production
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facilities are impressive and growing. The Soviets are now producing
and deploying the T-72 tank in increasing quantities, and tank
production by the non-Soviet Warsaw Pact nations has matched or
exceeded that of our NATO allies in recent years.

We expect the average production rate of our NATO allies over
the period 1976 to 1980 to be slightly under 500 tanks per year, and it
is our plan to produce 800 tanks per year. At this rate, if al) of the
NATC tank production were allocated to force modernization, it would
take 8 years to replace the 1975 NATO inventory of 10,500 tanks. On
the same basis, the much larger inventory of Pact tanks available for
a conflict in Central Europe could be replaced several years sooner,
because of the substantially higher Warsaw Pact production rates.
These trends in Soviet tank production must be considered in context
with improvements in the quality of the tanks. The T-72 tank appears
to be of all-new design, and contains a number of improvements which
enhance its mobility and firepower, relative to its prcdecessor, the
7-62.

Concurrently, production of other Soviet battlefield systems
has also Increased. The modern BMP infantry combat vehicle is of
sophisticated design, with a gun of innovative design and an anti-tank
guided missile launcher. It is fully amphibious and has a protection
system against chemical, biological, and radiological effects.
Production of the BMP has increased substantially in this decade.

Other Soviet land~combat sysiems vhich the Soviets have been

deploying in Increasing numbers include:

11=3
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o A new family of self-propelled artillery pieces.
o Sophisticated tactical surface~to-alr missiles.
o Multiple rocket launchers.
o Precision-guided anti~tank weapons.

3. Aircraft Production

The United States and its NATO allies have traditionally led
the Soviet Union in the production of technologically advanced combat
aircraft. However, during the period 1971 to 1975, the Soviet Union
essentially matched the combined military aircraft production of the
United States, the United Kingdom, Germany, italy, and France. The
Soviets produced more bombers and fighters in that period than we and
our allles together--and estimates project this trend to continue in
the future.

These numbers do not tell the entire story. For exawple, in
1976 the Soviet Union produced seven types of fighters and interceptors,
but we and our European allies produced fourteen types. Soviet combat
aircraft production clearly reflects a higher degree of standardization,
and evidently derives benefl‘t from continuity of effort and economy
of scale.

Several indicators point to a major Soviet commitment of
resources to combat aircraft production, resulting In systematic
quantitative and qualitative growth of the Soviet military aviation
industry. Total production output has increased dramatically in the

1970's. At *he same time, the alrcraft being produced are more
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sophisticated; for example, most of the Soviet fighters being

produced today have variable-geometry wings. These swing-wing
aircraft are more complex and difficult to produce than conventionally
winged alrcraft, but the fraction of Soviet combat alrcraft produccion
in the form of swing~wing versions has increased steadily in this
decade.

The quality of Soviet fighter alrcraft production has increased
in other ways. In particular, the HiG-23 FLOGGER and the Su-19 FENCER
carry substantially improved avionics and weapons for air-to~ground
attack missions.

The largest ground-attack aircraft in the Soviet tactical air
fcrces is the swing-wing Su-19 FENCER.

The MIG-25 FOXBAT is still in production, and we expect this
to continue for several years. Developed in the carly 1960's, the
FOXBAT was originally intended for intercepting the U.S. B-70 bomber,
whose anticipated performance placed it beyond the reach of any Soviet
fighter in existence at the time. The FOXBAT was an adroit compromise
between the production technology available in the Soviet Union at the
time of its inception and the extreme performance demands of the mission.
Unlike the U.S. SR-71, with which it has been miscompared, the FOXBAT
has been produced in large numbers. The robustness of the design is
indicated by the fact that after a carefully prepared U.S. F-15 set new
rate-of-climb records tc altitudes of 20, 25, and 30 kilometers in
January 1975--beating the records previously established in June 1973
by the FOXBAT--the Soviets flew a carefully prepared FOXBAY to retake

the 25 and 30-kilometer records and set a new record for climbing to an
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altitude of 35 kilometers, which Iis almost 115,000 feet. In retaking
the 25-kilometer record, the FOXBAT's time of 154.2 seconds was almost
7 seconds better than that of the F-15; its 189.7-second climb to 30
kilometers beat “he F-15 by more then 18 seconds. This was truly
remarkable performance for an sircraft with a design age of almost 15
years, and reflects the fact that the FOXBAT was well-designed for its
original mission of ground-controlled intercepts against very high-
altitude, high-spead targets.

in its reconnaissance vorsion, the FOXBAT is inferior in
performance to our SR-71, but its altitude capability and speed make
it less vulnerable to attack than the reconnaissance versions of our
fighter aircraft which have been produced in large numbers.

in addition to these aircraft the Soviets have also recently
introduced into service the folding-wing Yak-3( FORGER vertical take-
off and landing aircraft which Is deployed aboard the Kiev alrcraft
carrier.

Although military helicopter production in the Soviet Union
has Increased sharply in recent years, the combined output of the
United States and its European allles exceeded that of the Soviet
Union and Poland by about 40 percent for the years 1974-1975. A
dramatic change has occurred in Pact helicopter production, however.
As late as 1967, Soviet tactical doctrine regarded helicopters as
unsuitable for use in combat. It may be that U.S. use of helicopters
In Vietnam produced the change we now see Iin Soviet doctrine; in any

event, the Soviets quickly initiated series production of the Mi-24 HINC.
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As | noted last yoar, the NIND is the most heavily armed assault
helicopter in the world. It carrics sophisticated weapon-delivery
and fire-control equipment, and it appears that the Soviets have given
careful attention to ths problem of helicopter vulnerability to ground
fire in the basic design of the HIND. Evidently, the USSR has clearly
recognized the advantages of high mobility and accurate application of
intense firepower afforded by the attack helicopter on the battlefield.

in the past and at least for the near future, the aviation
industry of the United States had been characterized by greater
investment in sophisticated machinery--and more highly skiiled labor--
than that of the USSR. Soviet military aircraft designs are therefore
more constrained by producibility requirements than their free world
counterparts. Notwithstanding such constraints, the Soviets in some
instances have been able to produce highly competitive hardware. For
exampie, a family of jet engines produced by the Soviets for fighter
alrcraft has been found to have slightly inferior technical performance
and to require more frequent overhauis than comparable U.S. engines
developed at about the same time. The Soviet turbojet engines are far
simpler In constructiun, however, and require less maintenance between
overhauls than the U.S. engines. |f we were to produce the Soviet
design, the overall life-cycle cost of the engine would likely be
significantly less than for the design we actually produced.

The reduced fleld maintenance burden achieved by the Soviet
Jjet engines is deliberate and is probablv related to the fact that a
large component of their armed forces serves by virtue of conscription,
from a civil population which is not yet as technologically advanced as

our own.
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4. MNaval Construction

Over the last decade, Soviet naval shipbulilding activities
have increased in volume, diversity, and technological content. Ship
construction over the years 1971-1975 was at a significantly higher
rate in most sectors than for the previous five-year period. In terms
of tonnage produced over the two perlods, the Soviets achieved
increases in major surface combatants, in minor surface combatants,
and in nuclear submarines.

Production tonnage of amphibiou< warfare ships dropped but
this decline is compensated by Polish production of amphibious landing
ships for the Soviet Navy. As | mentioned last year, the Soviets have
introduced three new classes of air-cushion vehicles for their growing
amphibious forces. One of these is capable of carrying a pair of
medium tanks. Today, the Sovier military alr-cushion vehicle force
exceeds in numbers that of the rest of the world combined; in tonnage,
that force is more than three times that of the rest of the world.

The Soviets have clearly recognized the merits of advanced air-cushion
veliicle technology for amphibious landing operations--high speed,
graat mobility, and avoidance of many types of submerged mines, to
name some.

The Kiev alrcraft carrier. the first of a class of at least
three ships, has begun service with the Soviet Navy. The Kiev is very
heavily armed, with eigh' surface-to-surface cruise missile launchers,

surface-to-alr missiles, a battory of eight radar-directed Gatling guns
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for close-in air defense, and conventional naval guns. iIn addition,
the Kiev is equipped with a variety of anti-submarine warfare sensors
and wespons, and an extensive array of radars and other electronic

equipment.

The USSR was the first nation, by over a decade, to introduce

gas turbine propulsion into major naval ships. Active roll stabilization

is widely used on Soviet ships, for improved ssa-keeping qualities.
5. Strategic Offensive Missiles

Soviet missile production has also exhibited significant
qualitative improvement in recent years. An aagregate measure of
missile production investment s the gross waight of missiles produced
arnually. It is also, to a degree, a measure of po*etial capability.
The all-time high for Soviet strategic offensive missile production
occurred in 1968--mostly ICBMs, but also including land-based
intermediate-range and submarine-launched ballistic missiles.

We estimate that in 1976, the Soviet strategic offensive
missile production amounted to 38,000 tons--thsir largest output since
1968. The new Soviet land-based missiles are far more sophisticated
than their predecessors, with both improved propulsive efficiency and
much better accuracy. In addition, three of the four new ICBMs exist
in variants which are fitted with high-yleld multiple, independently
targetable re-entry vehicles (MIRV), ranging from four MIRVs in the

§S-17 to eight in the $S-18. More than 70 percent of the 1976 output

weight was in the form of missiles with KIRV varlants.
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These fligures do not include the new Soviet $S-NX-17 and
SS-NX-18 SLdMs, which are also more sophisticated than their
predecessors. By the Quy of comparison, the United States ICBM and
SLBM output In 1975 amounted to less than 6,000 tons.

6. Production Technology

The production indicators | have just cited signify a major
investment by the Soviet Union in facilities and manpower for
manufacturing military systems and equipment. These Indicators by
themselves, however, do not reflect the investment being made by the
Soviet Union to improve future miiitary production technology. The
control exercised by the leadership over the Soviet sconomy has
allowed them to invest in areas of production technology of their
choice, essentially independent of civil market economics. One such
area is that of the production of titanium metal, and the fabrication
of military hardware components from titanium and its alloys.

Although initially we ploneered titanium production and
fabrication, the Scviet Union subsequently has undertaken a major
effort to achieve world leadership in production of titanium metal
and in fabrication of end products. They have achlieved that position,
and it appears they will retain it for several years to come because
of ths investments they are making today in new techiolegy for
processing titanium,

in the free world, exploitation of the desirable propértles of

titanium and its alloys--high corrosion resistance, and a high
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strength-to-weight ratio which is maintained st elevated temperatures--
ha- been inhibited by cost considerations, in particular the cost of
fabricating end products. Accordingly, substitute materials such as
aluminum and stainless steel are usually employed In the free world,
despite the favorable performance characteristics of titanium, because
they are more easily machined, with less waste, and the end products
are therefore less costly. In the fabrication of wing surfaces for
aircraft, for example, the cost ratio for using titanium instead of
aluminum is about 6 to 1.

Many Soviet titanium alloys used by the Soviets are coples of
ecarly U.S. developments, but they have created their own unique
combinations. Much of their recent alloy development has emphasized
improved high-temperature performance and they have made major
ap,.'!cations of these alloys in aircraft and In rocket engines.

Most Soviet titanium production, however, is apparently used
for marine applications~~perhaps 5 to 10 times as much as they use
for aircraft.

Today, the Soviets rout.nely weld critical componenis of
titanium, achieving a weight-saving of 8 percent or more relative to
the U.S. practice of riveting. In other areas of fabrication
technology, the Soviets led the way in developing centrifugal casting
of titanium alloys. They have also led us in the production of thin-
wa'led extrusions.

The Soviet Union can apparently produce today any titanium

component manufactured in the United States, with the possible axception
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of diffusion-bonded structures being fabricated for the 8-1 bomber.
This technique permits bullding up large parts and thereby avoids

the cost of forging dies. Given several years of investment in
technology development and production facilities, we believe that the
United States could produce any component currently manufactured in
the Soviet Union. However, much of the U.S. technological capability
for titanium fabrication has come about through go§ernnent funding,
and our civil markets have not yet developed sufficiently to support
such z2dvances at a rate competitive with that of the Soviet Union.

! expect that over the near term, the Soviets will maintain
their present lead, because of the efforts they are making to achieve
even better titanium technology, In areas such as powder metallurgy,
forging, casting, synthesis of new alloys and metallic structurcs,
welding, and forming. Of course, tie U.S. maintains leadership in
many other areas of production techroiogy but the implication of the
Soviet move ahead in titanium technology is that they have demonstrated
the capability to select areas for investment and follow through to
establish lead positions. In the future, we can expect to see this
in other areas.

C. SOVIET ReD ACTIVITIES AND RESOURCE COMMITMENTS

l. Tactical Programs

Last year, | discussed some of the ways in which the USSR has
anticipated the revolution in conventional warfare, and how the Soviets
are challenging our technological leadership across almost the entire

spectrum of conventional warfare missions. There are a number of
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indicators which reinforce this assessment. Of particular concern
are on-going Soviet efforts to develop new anti-tank weapons,
short-range baliistic missiles, and anti-submarine and anti-snip
weapons. There are also strong indications that the Soviet Union

allocates RED as well as production tasks to the other Warsaw Pact

nations.

2. Strategic Programs

It is a widely accepted belief that the Soviet advantage in
numbers of intercontinental ballistic missiles is offset by the
superior technological quality of our {CBMs. Overall, in terms of
currently deployed systems, this belief is valid, but the trends, as |
pointed out last year, indicate rapid improvements in the qualit of
Soviet ICBMs, and that our lcadership In strategic technology is
being strongly challenged.

Conceptuaily, ICBMs can be used for a variety of purposes
against several different classes of targets. The overall technological
quality of an ICBM depends therefore on the kind of target it would
potentially be used against, as well as specific technological factors,
such as propulsive efficiency, accuracy, and warhead yield. A highly
aggregated, hypothetical, measure of technological quality, or design
efficiency, is the expected damage that would be produced by an I1CBM
per unit of gross weight. This Is, of course, only one of a number of
possible portrayals. It does not address total capabilitlies of actual

deployed forces, but is aimed at providing perspective on design
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approaches and technological quality of Individual missiles.

When ICBM design efficiency Is compared against a variety of
targe:s, the following results are obtained as to the relative standing
of U.S. and Soviet deployed 1CBM technology:

o Against soft point targets: U.S. has a slight lead
in design efficlency

0 Against soft area targets: USSR leads

o Against hard point targets: parity

o In a countersilo attack: USSR leads.

This situation is a matter of concern because it signifies that the
Soviets not only have quantitative superiority--a ratio of 5 to 3 in
numbers of intercontinental baliistic missiles--but also have certainly
achie.ed rough parity in the overall technological quality of ICBMs.

The Soviet Unlon has had, for a considerable period of time,
a sufficient [CBM force for destruction of the U.S. urban industrial
base. The thrust of their new developments--extensive use of large-
yleld MIRVs, qreatly improved accuracy, and innovative techniques for
attacking targets--appears to be away froin stability of the strategic
arms balance and is indeed difficult to rationalize except in terms of
an effort to achieve an Iincreased countermilitary capability within
treaty limitations.

Last year, | stated that the Soviet Union has the advantage
of momentum, size, and diversity in the continuing competition in
strategic technology. This view is reinforced by the following

occurrences in the interim:
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o The varlety of ICBM options avallable to the Soviets
for deployment has increased, and tne pace of
development of thelr new submarine-launched ballistic
missiles has exceeded our predictions;

o ABM ReD efforts In the Soviet Union have ccntinued,

along with expansion and upgrading of Soviet strategic
air c¢efenses.

There are now two variants of the $5-17 and $S-19, and severa)
payload options for the $5-18 beiny deployed or in test, and R&D
programs fcor new ICBMs are in progress !n the Soviet Union.

The new Soviet SS-NX-18 long-range submarine-launched ballistic
missile will likely become operational a year or two earlier than we
had expected. As | mentioned last year, the $SS-NX-18 is equipped with
multiple independently targetable re-entry vehicles. It is also believed
to have a more sophisticated guidance system than its predecessor,
the SS-N-8.

Soviet ballistic missile defense technology was cliearly
inferior to that of the Unlited States into the early 1970's. Our strong
lead in this area quite likely was a major factor in motivating the
USSR to conclude the 1972 ABM treaty to limit deployment of defenses
against ballistic missiles. Since that agreement, however, there has
been essentially no diminution of Soviet activity in the area of
ballistic missile defense technology, and there has been a sizeable
Increase of effort in related technologies. There is also evidence
that the Soviets are developing a new strategic air defense zystem.

It is difficult to characterize the magnitude of the Sov et

investment in strategic weapon systems. To put it In rough perspective,
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suppose that the U.S. were tn spend enough to match the Soviet
strategic research, development, and procurement programs--new [CBMs,
new SLBMs, bomber production, silo development, ballistic missile
submerine production, ballistic missile defense development activities,
and the continuing expansion and upgrading of the Soviet strategic

air defenses. One study estimates that the resulting increase in the
U.S. strategic Ludget would pay for the entire B~ prograrm in a single
year, and all of the Trident submarines and missiles in the next year.
Even if there is a two-fold error in such an estimate, the magnitude
of the Soviet strategic program is a matter of grave concern.

3. Space and Advanced Weapons

The Soviet Union continues to s!gnify recognition of the value
of space systems for support of military forces by heavy investment in
the development of new satcllites and satellite-borne equipment. )

For example, the radar satellites being develcped by the Soviet Union
for ocean survelllance are believed to be equipped with nuclear means
for primary power generation.

From the U.S. viewpoint, perhaps the most portentous Soviet
activity In space is the resumption of their anti-satel!ite development
program, after a hiatus of more than four years. The USSR is seizing
a new initiative, and creating the prospect of a new dimension of
military conflict--war in space. Our lead In space technology is
a strong one, but we have deliberately restrained the development of
an anti-satellite capability. If the Soviet Union chooses to continue

along the path they appear to be taking, they will find it a dangerous one.
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We cannot let them obtain a military advantage in space through
anti-satellite weapons, because the consequences to the future
military balance between the U.S. and USSR could be no less than
catastrophic.

We must also be concerned with Soviet activities in the
area of directed-energy weapons. ¥z know few technical details of
the Soviet programs, but the scope and degree of commitment of
their interests in these weapons of the future is quite large, as
judged by their investments in physical plant for research and
development. There was an increase in the size of Soviet facilities
that we know to be engaged in high-energy laser research and
development from 1971 to 1975, and there are indicators which point

to Soviet interests In particle beam technology which may have

advanced weapon applications.

4, The Next Revolution in Warfare

Since the end of the second World War, we have seen several
revolutions take place in the character of modern warfare. The
introduction of potential strategic conflict with nuclear weapons,
the Jdramatic increase in firepower and mobility of general~purpose
forces, and the impact of huclear submarine propulsion on anti-
submarine warfare are important examples. In all of these
revolutions, the USSR has followed the lead of the United States in

pursuing the technologies that have supported them. Because we have
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kad these leads, we have, for a considerable time, kept our military
posture superior to that of the Soviet Union and so established high
assurance of deterring war.

Conversely, after an early U.S. lead in ship-launched cruise
missile technology which we did not exploit, the Soviet Union recognized
the revolutionary impact of the anti-ship cruise missile on war at sea,
and built up a strong lead in deployed cruise missile systems--which we
are now just beginning to counter.

We do not know the priorities of the Soviet Union in its
evident attempts to achieve breakthroughs in military technology, nor
do we kwow where the Soviets will first succeed in mastering the
difficult technologies involved. A revolution in military technology
could occur in any of these areas:

o Ballistic missile defense

o Anti-submarine warfare

o Space support of military forces

o Directed-energy weapons

o Anti-satellite warfare
or even in seemingly less-futuristic areas such as electronic warfare,
the projection of naval power ashore, or the utilization of computers
as aids to command and control on the tactical battlefield. We also
must concern ourselves with Soviet perceptions of future roles of
chemical warfare. The Soviet Uniuin has aggressive and innovative R&V

efforts in all of these areas.
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The ultimate resource for accomplishing a breakthrough in
technology is 8 workforce of scientists and engineers. We sstimate
that over the years 1970 to 1976, Soviet RsD scientific and engireer-
ing manpower increased from 600,000 to 830,000. This is truly a
commitment for the future: almost a quar_er of a million scientists
and engineers already added to the Soviet RED workforce in this decade,
people whose work will be going on in ths 1900's and beyond. We have
no direct knowledge of the fraction of the total Soviet R&D manpower
that is engaged in military work, but | believe that this portion
must be greater than half. |f this surmise is indeed valid, then the
addition to the Soviet military ReéD workforce that has taken place in
the 1970's is about equal to our total defense-supported RED workforce,
and their total military R&D manpower is now three times our own.

Forecasting the form of the next technical revolution in
warfare hinges on whether we take the steps to achieve major increases
in the fighting capabilities of our armed forces through new technology,
or permit the Soviets, through new systems and weapons technology, to
determine the character of that quantum jump in military technique.
| believe that the Soviet Union is striving to dictate the form of the
next revolution irn warfare technology. | also believe that the United
States must not let that happen.

D. CONCLUSIONS
The growth of the Soviet process for transforming technology into

military power Is diffic.lt to rationalize except in terms of an effort

to achieve outright dominance in all sectors of potential military conflict.
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It is my judgment that such an effort by the Soviet Union is one of
the most crucial realities of our times, but each of us must reach his
own conclusions on the point.

Our strategy for contending successfully with the Soviet Union in
the arena of military tecgnology must take advantage of the fundamental
asymmetries between the two systems which are in our favor and account
for those which work against us. Our strategy therefore has several
dimensions.

o We must maintain technological superiority
over the Soviet Union.

Our strategy must emphasize quality, because the high cost of
military manpower and the expense of matching Soviet military prcduction
quantities precludes any other policy. To hold this position,

o We must have a healthy and growing program
for creating options.

o Our developments of equipment for deployment
must be of the highest technological quallty.

o We must build on our existing technological

strengths,

to support the military concept of precision application of force, for

example, by capitalizing on and increasing our leads in space
technology to achieve improved surveililance, communications, and
weapon-delivery capabilities. In so doing, we will make the most
effective and efficient use of our limited numbers of military
personnel and equipment.

0o We must build new technologlcal strengths
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for application in selected military ;reas. where Soviet initiatives
appear to be capable of creating a significant imbalance in favor of
thé Soviet Union.

There are two major imperatives for accomplishing these objectives.

We must have investment and we must have continuity of effort, to

regain and sustain the momentum we need for efficient transformation
of technology into military capability. Last year, with your help,

we made a step in the right direction, but real growth and a sustained
commitment are still needed. Any other course amounts to mortgaging

our nation's future.
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i1l. STRATEGIC PROGRAMS
A. NTRODUCTION AND SUMMARY
In my FY 1977 posture statement | delineated the basic principles
which determiie our strategic force posture. The strategic research
and development we do must support this posture, and the rationale for
the forces and their characteristics Is essential for an understanding
of the recearch and development program,

1. Objectives of Strategic Forces

The objectives of deterrent forces are:

o Deter nuclear attacks against the U. S., its forces, and its
bases overseas.

o Contribute to the deterrence of attacks--conventional and
nuclear--by nuclear powers against U. S. allies and other
nations whose security Is deemed important to U. S. inter-
ests.

o Inhibit coercion of the United States by nuclear powers and
contribute to inhibiting the coercion of U. S. allies by
such powers.

0 Provide responsive and effective fighting capabilities if
conflict occurs.

Major attacks are deterred by a clear and credible capability
to respond to such attacks by retaliating with a level of damage unac-
ceptable to the potantial attacker. Lesser attacks are deterred both
by an ability to retaliate and by the ability to deny to the attacker
his objectives. Deterrence of coercion lies in the political realm.
The U. S. strategi: force posture should provide no significant
Imbalance In overall nuclear strength favoring any potential opponent:
U. S. strategic forces should als- evidence the clear capability to

counterbalance potential force increases or Improvements by adversaries
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that could alter the military balance. Other characteristics of the
U. S. strategic force posture which have political as well as military
significance include high survivability and penetration capability to
enhance survivability and support decision-making during and after
nuclear attacks.

2. Deterrent Requirements

Those who believe on philosophical grounds that any threat of
nuclear war is enough to dissuade reasonable men, would find that we are
already too ‘hreatening; therefnre, today's forces are either enough or
too much. [If our opponents were reasonable men, by our measure of reason,
then this argument might be valid. But in my view, Soviet past history
and their present conduct would indicate that our measuras of reasonable-
ness do not i ply. Moreover, in time of crisis, cold rational analysis
does not always apply. There are also those who belleve that deterrence
would not fail suddenly but deteriorate with time; thus we would have
ample strategic warning, and the non-alert forces could have time to
generate. Therefore, they would argue that we could have less forces
on day-to-day alert. On the contrary, a deliberate attack would have
much greater chance of success if mountad by surprise, when only forces
on day-to-day alert could respond.

What retaliatory capability is needed to deter a major attack, and
how secure must we make 1t?7 Is it assured destruction of a set of recovery
targets, distributed among economic, political, and military installa-
tions, or should we add the threat of destroying all conventional military

forces? But a deeper reading of the question asks: What are we trying
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to deter? A threat to '‘obliterate'’ the Soviet Union can deter an attack
designed to '"obliterate' the United States. But it is not clear that
such a threat really deters an attack restricted to U. S. forces. After
such an attack, even if it involved tens of millions of U. S. casualties,
would we then initiate mutual devastation? Such Is not at all obviois.
But we might be willing to attack their remaining forces if we had the
capability. This very willingness to conduct a credible second strike

is what deters the first strike.

3. Assuring Deterrence

Potential aggressors must be convinced of our will to retaliate
appropriately and our capability to inflict unacceptable retaliation
regardless of the conditions under which they might initiate aggression.
Such assurance is also necessary to ourselves, to preserve our own free-
dom of action.

To provide assurance of deterrence, our forces must clearly have
adequate survivability in the face of any conceivable attack which might
be made to eliminate them; the surviving forces must be appropriate
for the mission, responsive to command and control, able to penetrate
defenses intended to blunt their effectiveness, and capable of success-
fully engaging the targets they are launched against.

In addition to these straightforward considerations, Insurance
against unforeseen vulnerabllities can be provided by utilizing a
diversity of forces instead of merely a single force type and by main-
taining a survivable reserve force and the capabllity to reconstitute
surviving nuclear forces. It is obvious that Soviet strategic forces

improvements will provide them increased counterforce capabilities.
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Thus, preserving a stable deterrence capability will remain a dynamic
process.

The objeztive of diversity ac provided in our Triad of stra-
tegic forces is to distribute the deterrent capability through dif-
ferent forces having a variety of survival modes, defense penetration
techniques, and attack characteristics, so that no single breakthrough
by an opponent, either in destroying our forces before launch, or in
defense against our forces, would deny us a credible assured retaliatory
capability. Moreover, such variety would also lessen the vulnerability
of our deterrent to a single forcewide weakness. Diversity, therefore,
is closely related to survivability. Simple prudence dictates some force
diversity; the issue is simply, '"How much?" or, more precisely, '‘How many
diverse components and of what size?' and '"How sur-vivable should eazh
component be?"

A significant factor in selecting the degree of diversity is its
cost. It can be shown that the relative cost of acquisition and opera-
tions of each of the force modernization options under consideration
(B-1, M=X, TRIDENT) is essentially the same per unit of capability.
Therefore, the number of force modernization alternatives selected, to
a first order, Is not driven by cost. The total cost of diversity is
only the non-recurring cost of additional systems since the total
recurring procurement and operating cost of systems is roughly the same
regardless of whether we buy one, two, or three.

b, Stability
Issues of stabllity coupled with concerns for political suffi-

clency must also be considered when discussing the modernization of
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strategic forces. In supporting objectives of deterrence and escalation
control, the U. S. force posture should seek to promote nuclear stability
by reducing potential pressures for unproductive or counter-productive
arms competition and by reducing Incentives to use nuclear weapons, par-
ticularly in a crisis situation.

Some argue that while modernization may be necessary to insure the
effectiveness of strategic forces, as well as positively affect percep-
tions of the force balance and U. S. momentum vis-a-vis the Soviet Union,
such improvements also will tend to reinforce the case for improvements
in Soviet forces and thus provoke Soviet reactions. It is ironic that
some in this country view Soviet force improvements as merely mcderni-
zation; but believe that when we pursue similar developments, it is
destabilizing. We believe (1) that there Is little evidence of action/
reaction In U. S./Soviet strategic programs, (2) that the Soviets are in
any case making major improvements in their strategic forces, and (3) that
such improvements on our part are necessary to insure the continued sur-
vivability, and penetrativity and reliability of U. S. stratejic forces
in future environments, particularly where bomber defenses and ASW are
unconst ained by SALT. To promote nuclear stability, the U. S. strategic
force posture should deny an opponent the ability to achieve a signif-
icant military advantage from a preemptive or first strike nuclear
attack.

If either side views the counterforce and survivability charac-
teristics of both sides as permitting the side which struck first In
a two-round counterforce exchange to achieve a countervalue posture

significantly better than if the other side struck first, there would
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be an Incentive for that side to strike first In a crisis In order to
preempti such a strike by the other side. This {s crisis instability.
Crisis stability, on the other hand, resuits when each perceives that
his situation worsens by striking first. However, there is a tertium
quid which is not always clearly recognized. This occurs when both
sides perceive that one is so much more capable than the other that
the outcome favors him no matter who strikes first. This Is also a
stable situation, in that the perceived weaker side is intimidated.
Thus, In seeking stability we should not fall into this latter cate-
gory.

5. Damage-Limiting and Defense

Damage 1imiting is that which confines the effects of enemy
attack on critical asszts (i.e., population and recovery resources)
within specified bounds. Measures to implement such a capability can
be offensive, defensive, or a combination, with esach having strategic
implications.

Offensive damage-limiting involves counterforce operations
against enemy strategic forces before thei. launch. Defensive damage
limiting Is aimed at countering enemy weapons by active mes-s (e.g.,
intercept by alr defense and BMD) and passive means (e.g., clvil defense).
A combined offensive/defensive thrust would accept the reality of both
some offensive and defensive shortcomings and attempt to compensate
through overlap.

O0ffensive damage-limiting affects stability because If used
first it reduces both the counterforce and countervalue forces of the

other side, whereas defensive damage-1imiting reduces the countervalue
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effectiveness of surviving forces. The interactions are complex, how-
ever, because offensive damage limiting can be offset by increased
force survivability. Survivability can be erhanced eith.r by hardening,
dilution (multiplication of aim points) or defense. “ardening is a
qualitative improvement, can be overcome by Improvements in accuracy,
and its effectiveness Is difficult to estimate, much less verify, so
it presents the possibliity of misjudgment which might create a per-
ceived instability where there should be none; dilution can be quanti-
fied, and hence is less likelv to lead to incorrect perceptions. Defense
can be applied either to hardened or diluted survival modes. With the
former it may enhance uncertainty, and depending on particulars can
enhance stebility; with the latter it has lass effect on stability but
can reduce costs.

The U. S. today has a regligible defensive damage-1imiting capa-
bility in that It has no defense against an |CBM/SLBM attack and only
3> modest damage~limiting capability against a Soviet bomber attack.
Continued Soviet emphasis on modernization of its strategic offensive
capability with an improving bomber force, large MiRVed ICBM's and
SLBM's may result In asymmetries in destructive capability that could
jeopardize U. S. post-attack recovery by the mid-1980's. Additionally,
as nuclear weaponry is proliferated the probabllity of a nuclear con-
flict initated by an accidental or unauthorized launch increases.

U. S. Ballistic Missile Defense (BMD) efforts are limited to

research and development with two major goals: (1) maintenance of a

capability to develop and deploy a BMD System should one be required
C3

for defense of !CBM forces, Systems, or cther high value targets,
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and (2) maintenance of the U. S. lead in 8MD technology through investi-
gation of advanced components, technologies, and system, concepts that
could yield a technological breakthrough. Defense of [(C3M's, if unam-
biguous, is stabllizing since it contributes to second strike capability
but not to first strike capability., A low cost, rapidly deployable ICBM
defense could be a preferred response to Soviet expansion of BMD or
strategic offensive deployments.

6. Research and Develiopment Trends

Our request for FY 1978 wil} provide for a prudently paced
research and development program to modernize and ’‘mprove our strategic
capabilities. The level is 21 percent of the total RDTSE budget request;
it represents a slight increase over FY 1977 but continues what has been
essentially constant funding since FY 1973. Funding trends are shown on
Figure 1. Principal changes in the program content for FY 1978 are:

o Funding for the B-1 is on a downward trend following the
decision to enter production.

o TRIDENT funding is about half of what it was two years ago
and will continue to decrease for another year. Planning
for TRIDENT 1! is initiated at a low level in FY 1978.

o Cruise missilz deveicpment increases significantly to
$358 million,

o M-X development is olanned at a level of $294 million.
The FY 1978 budget request for strategic programs RDT&E, and a

comparison to FY 1977 are shown in the following table:
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FY 1977 FY 1978

Strategic Offense $1812mM $1932M
Land Based Ballistic Missiles (277%) (b74M)
Sea Based Ballistic Missiles (792M) (575M)
Bombers (54in) (520M)
Cruise Missiles (199M) (362#)

Strategic Defense $276M $341M
Ballistic Missile Defense (203M) (215M)
Strategic Alr Defense (32M) (30M)
Space Defense (42M) (96M)

Strategic Control $259M $293M
Strategic ¢ (209M) (224m)
Warning and Attack Assessment __(soM)  __(69M)

Total $2347M $2566M

NOTE: Totals shown above differ somes hat from totals shown in
the RDTEE Exhibit R-1 for the strategic budget activity.
This difference results principally frcm the method of
allocation for strategic control.

7. How Much is Enough?

Recent trends in the development of Soviet nuclear force capa-
bility have raised the probability of a decreasingly stable strategic
balance with the longer term possibility of U. S. strateglic force
inferfority if U, S. strategic force Improvements are not implemented.
Threat developments of primary concern to the U. S. are the following:

o Deployment of MIRVed Soviet ICBM's with Increased throw-
welight and improved accuracy.

o Continued expansion and modernization of Soviet alr defenses.
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o Emerging Soviet capability to operate a larger and more
capablie $SBN force.

o Continuing improvement in Soviet ASW capability.

o Potentially destabilizing conditions of an emerging Soviet
civil defense capability.

o Deplcyment of ''gray area' systems, notably the BACKFIRE and
the $5-X-20 mobile missile system.

o Continuing research and development on ABM systems.

These threat developments, together with the inability to reach
accommodation with the Soviets on SALT iss - call into question Soviet
strategic objectives vis-a-vis the United S.: - The evidence suggests,
at a minimum, that the Soviets are working toward something more than
strategic equality with the U, S. At a maximum, the evidence suggests
a Soviet commitment to strategic superi-rity.

Exact matching of Soviet forcus in all measures of capabilities
is unnecessary and inefficient. We ca: maintain '"essential equivalence,"
and concurrently attempt to identifv those unfovorable asymmetries that
could adversely affect U. S. deterrence, political sufficiency, and sta-
bility objectives., These asymmetries need not necessarily be removed but
can be acconmodated through exploiting offsetting asymmetries favoring
the U. S. and negating .ne unfavorable consequences of Soviet advantages
through countermeasures (e.g., reacting to Soviet throwwelght/hard-
target kill by increasing survivability of U. S. forcez and _mphasizing
our edge in numbers of warheaas, the adequacy and flexibility of cur
st ategic capabilities, etc.). The goal Is to ephasize improvements
that more closely influeac. potent .1l outcomes favorab'e to the U. S.
and favor U. S. political/diplomatic ieverage, while avoiding the com-

promise of ctability and arms control cbjacti ras.
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Prior to the nuclear era, the outcomes of confrontation were
closely related to relative force strengths. Numerical measures of force
size acquired legitimacy as measures of military and thus, political coer-
cive power. This tradition persists in the assessment of the nuclear bal-
ance with much less justification. The '"balance' after hostilities begin
may depend mo-e on who struck first tnan how the "balance' looked before-
hand, and the connection even of this with postwar power and influence
is far from clear.

The determination of precise acquisition goals involves questions
of military and political sufficiency which result from the inherent,
pervasive and dynamic competition between the United States and its poten-
tial adversaries. We know the qualitative military requirements to sat-
isfy strategic military objectives and have a comprehensive research and
development program addressed to their fulfillment. Quantitative mili-
tary requirements are also determined through rigorous analysis. But,
when tequirements for political sufficiency are included, there is no
precise calculus which provides meaningful results. Thus, we do not an-
swer precisely the que:tion: How much is enough? In the final analysis
these overall acquisition determinations are made on an annual basis as a
result of the interaction of analysis and informed military and political
judgments.,

A comprehensive, vigorous research and development program enables
us to maintain a flexible position of readiness to .espond to shifts in

the dynamic irends in the compztition with potential adversaries.
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B. OFFENSIVE SYSTEMS

The overall objectives of the FY 1978 research and development pro-
grams for Offensive Systems are to: (1) complete the major programs that
are approved; (2) continue the development of options to maintain or
improve the effectiveness of strategic forces; and, (3) broaden the
technology base for future initiatives for preserving U §S. strategic
of fense capability in light of potentiel growing threats.

The reliance on the Triad of strategic forces (I{CBM's, SLBM's and
intercontinental bombers) will be continued to maintain force diversity
and to present our adversary with substantial uncertainty of his ability
to mount a disarming strike. Prelaunch survivability will be emphasizad
not only for ICBM's and bombers but also for SLBM's. New, multiple aim
point basing modes for M-X to achieve high survivability will be validated.
The B-1 represents an option brought to a decision point for production to
take advantage at an early date of its superior penetrativity, nuclear
hardness and rapid escape upon warning. The TRIDENT | missile is to enter
production for backfit in the POSEIDON submarine and initial deployment
in the new TRIDENT submarine. The increased range of the TRIDENT | mis-
sile maintains the prelaunch survivability of our strategic submarines
despite possible improvements in Soviet ASW. The potential for a more
flexible, larger payload and substantially better accuracy in a larger
TRIDENT 11 missile will be examined.

Although the arms rontrol issues concerning cruise missiles remain
unresolved, these weapons continue to be attractive wec. on opt v~ in
terms of accuracy, range, and flexibility of targeting at relat vely

low cost. Both the Air Force's ALCM, dev loped specifically for the B-5Ho,
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and the Navy's TOMAHAWK, designed initially for a submarine torpedo tube
launch--but readily adaptable to launchings from surface shios, shore
installations or aircraft--are progressing on schedule. Flight tests of
both prototype missiles have been highly successful. The FY 1978 pro~
grams continue full scale development.

1. Lland Based Ballistic Missiles

ICBM's offer a unique capability because they provide a combina-~
tion of characteristics absent in the other two Triad elements. They
can be applied against the entire target spectrum and they provide this
nation with a capability to destroy hard targets on a timely basis--not
readily achievable by any other means. |In addition, the ICBM's facility
for exceilent command and contrel and its inherent capacity for redressing
throwmveight imbalances are factors which argue for this type of system
as a front-line deterrent. The fundamental necessity and priority of
our ICBM programs are reflected in the MINUTEMAN modernization and the
M-X programs.

a. MINUTEMAN ($70.9 million)

RDT&E expenditures on upgrading slilo hardness end in FY 1977
with the completion of the design and development of the silo modification
for MINUTEMAN 11 (Wing IV) at Whiteman AFB, Missouri. With the projected
completion of installation of this improvement, al! MINUVEMAN wings will
have been provided with a substantial increase in hardening to nuclear
effects. Overall, the =ile upgrade program of fsets near to mid-term
increases In Soviet hard target kill capability and thus results in a

<ignificant improvement In the prelaunch survivability of MINUTEMAN.
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Improvements in command, control, and communication (C3) will
allow the Airborne Launch Control Centers (ALCC's) to monitor, command,
and retarget MINUTEMAN missiles in the same manner that the ground based
Launch Control Centers (LCC's) do. This direct silo to aircraft data
link will provide for relay of essential missile status information to
the Commander-in-Chief, Strategic Air Command and to the National Com-
mand Authorities in real time. This will provide a vastly improved
missile management capability and will allow for survivable control of
isolated silos in a wartime environment. The MINUTEMAN program is sup-
porting the ground portion of the Airborne Launch Control System (ALCS)
($3.4 million in FY 1978) while the Post Attack Command and Control
System (PACCS) program supports airborne de‘elopment.

Most of the remaining development effort for the MINUTEMAN i1l
Guldance Improvement Program will be completed in FY 1978 ($25.9 million).
This effort consists of developing new software for the MINUTEMAN 111 com-
puter to provide better modeling of the inertial instruments in flight and
to provide better prelaunch calibration of the guidance set.

Development of the improved yield, Mk-12A reentry vehicle
for MM 111 will be continued in FY 1978 ($24.7 million). The Mk-12A
will resemble the present Mk-12 in physical characteristics.

b. M-X _($245.4 million) and Advanced |CBM Technology ($49 million)

Uncertain prelaunch survivability of the silo-based force in
the 1980's strongly argues for timely development and deployment of a
missile system with a new basing mode. Such a land based ICBM will also
redress, in part, the missile throwwelight gap vis-a-vis the U.5.S.R.

Survivability can be achleved by providing credible aim points (launch
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locations) which are cheaper than the weapons required to destroy them.
This approach significantly improves our deterrent since the cost ex-
change ratio of weapons vs aim points is In our favor. It s for such
compelling considerations that we are placing, in FY 1978, a high pri-
ority on the development of the M-X.

The M-X is envisioned as a medium sized, highly accurate,
MIRVed missile capable of being moved from aim point to aim point in a
manner which will conceal its location. Thus all aim points, whether
they be visible above-ground shelters or invisible subterranean trenches,
are credible to the offense, and will thereby dilute a potential attack to
the point that it will clearly be seen to be unprofitable. if attacking
weapons are added by the offense, additional aim points can be prolif-
erated at relatively low cost. The M-X will be the mast accurate stra-
tegic ballistic missile in the U. S. inventory. It will also retain the
rapid response characteristics and positive command and control features
inherent in a land based 1CBM.

The FY 1978 funds requested are for validation of the multiple
aim point basing modes and development of M-X missile subsystems.

Of the $245 million requested for the M-X program in FY 1978,
development of the Advanced Inertial Reference Sphere (AIRS) guidance and
integration into the M-X weapon system will require $63 million; $96 mil-
lion will be used for development of the multiple stages; $30 million
will be used for development of the reentry vehicle interface and post
boost vehicle and deployment system; $21 million will be used to develop

ground support equipment and equipment to support weapon system test and
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associated software; and, $36 million will be used for program support,
including Systems Engineering/Technical Assistance and other support
functions.

Closely related to the M-X program is the Advanced |CBM
Technology program ($49 million in FY 1978) which provides the technology
base for Advanced ICBM's and which, as in FY 1977, is totally supporting
M-X develiopment in FY 1978. In this program $29 million will be spent
for basing validation activities; $16 million will be for development of
command, control, and communications security, and technical support (all
in support of multiple aim point basing); $5 million will be used to
support guidance and control development (primarily integrated computer
components); and, $1 million is to be used for propulsion development.

2. Sea Launched Ballistic Missiles

in our strategic Triad, the SLBM force at sea is the least tar-
getable by opposing strategic systems. While there ic no indication that
the Soviets have made significant progress in countering our strategic
SLBM force, their aggressive ASW ra2search and development program offers
the potential of a dostabilizing asymmetry in the strategic balance. To
blunt the existing and postulated ASW threats we are increasing tne effec-
tive operating area with a longer range missile.

a. FBM Systems ($129.8 million)

POSEIDON submarines will be the backbone of our strategic sea-
based forces until the TRIDENT submarines reach the fleet in numbers. Our
present plans call for the retenticn of POSEIDON submarines ror up to
25 years of service 1ife. In addition to the TRIDENT | missile backfit,

alternatives are being considered tn improve e‘fectiveness of these ships
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($20 million). Included are improvements in defensive weapons systems,
on-board strategic targeting, RV nosetips, and navigation subsystem
operating procedures.

The major initiative under the FBM system element is the
Improved Accuracy Program ($110.0 million). This advanced development
program will provide the technclogy base from which accuracy improvement
options, based on a thorough understanding of SLBM error sources and
their interrelationships, can be selected for future SLBM development
programs or possibly for incremental improvements of existing systems.
The principal elements of the program are instrumentation and data
collection, error analysis and modeling, improved components, and
advanced systems concepts. Of particular significance is the 5atellite
Missile Tracking System (SATRACK--$25.9 miilion) that uses the NAVSTAR
GPS satellites, integrated with missile borne and surface based equip-
ment, to provide accurate missile trajectory measurements and estimates
of initial condition and in-flight error contributors. When fully
developed the SATRACK has the potential to be a cheap, flexible alterna-
tive to existing range instrumentation systems.

b. TRIDENT ($401.3 million)

We plan to bring TRIDENT submarine: ($68.6 million) into
service commencing in the last quarter of 1979 as a replacement for the
POLARIS and the rOSEIDON submarine fleet. These submarines incorporate
sound quieting improvements that could not be accommodated within the
older SSBN hulls. With these improvements the TRIDENT sutmarines will
be capable of operating at quiet speeds significantly higher than today's

5353BN's. This increased quiet patrcl speed will permit targeting from
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much larger ocean a:cas. With more launch tubes per ship and improved
ship availability, TRIDENT submarines will be able to keep almist double
the number of missiles at sea as can an equal number of POSEIDON sub-
marines. Improved reliability and maintainability has been emphasized

in ship and ship subsystem design, Including extensive use of modular
replacement, with a resulting decrease In the length of refit periods
and an increase in the time betwcen overhauls.

The unique characteristic of the TRIDENT | missile ($327.7 mil-
lion) is its capability to deliver a full payload to a range of 4000 nm,
with greater ranges achievable with reduced payloads. The TRIDENT mis-
sile incorporates a stellar monitor for its basic inertial guidance system
to sustain POSEIDON accuracy to ranges about twice that of POSEIDON. The
development program aiso includes an advanced development program for the
Mk-500 EVADER MaRV ($10.0 million) in recognition of the fact that it is
possible for the Soviets to deploy simple ABM systems (for example, by
upgrading SAM's) more rapidly than the U. S. could respond with counter-
measures, if we waited for that threat to materialize before initiating
countermeasure development. As discussed with Congress last year, the
plan is to sustain a production readiness.

o Problem Areas

The TRIDENT | missile development has been twice delayed
and the operationai availability date adjusted, first by six months and
later by five additional months. The first delay occurred during 1974
and was the consequence of technical problems in the prooulsion and
microelectronics area. Because the abnormal inflation of that period

absorbed all of the management reserves originally planned to cover such
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unanticipated technical problems, the declsion was made to stretch the
missile development schedule.

Missile propulsion has been the most challenging of the
new technical areas because of the need to achieve the desired performance
in « missile whose size is constrained to permit backfitting into POSEIDON
submarines. As a consequence of two early second stage motor detonations,
we set the tash for ourselves to first, fully understand the mechanisms
which could lead to detonation and second, to make those specific improve-
ments in the mechanical properties of the propeliant necessary to achieve
che desired margin of safety against detonation, while still meeting the
required performance. Good progress is being made against these objec-
tives,

In order to determine the suitability of the flight termi-
nation system design chosen to meet the requirements of the Test Range to
provide the means for termination of a malfunctioning flight test missile,
a full scale test on a burning first stage motor was conducted in May of
1976. The test was not successful in that the propellant detonated
shortly after the thrust termination mechanism was activated. To provide
the time necessary to isolate the cause of this detcnation, to devise
changes to the associeted flight termination system design, the Ch mis~
sile operational avallability date was again delayed. Appropriate recom-
mendations were made to the Congress to Iincrease the fisc:' year 1977
RDTEE appropriation by $50 miltion for the TRIDENT missile development
whi'le decreasing the WPN apprupriation for missile procurement by $165 mil-

lion. At this time It was recognized that the computatlion of margins of
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safety relative to hazards was much more complex than previously recog-
nized. Irvestigation has established that the most probable cause of the
detonation was associated with the test set up and probably not with the
fundamental properties of the propellant. During this same time period
the first stage flight termination system has been redesigned so as to
increase the likelihood that propellant burning will be extinguished by
activation of the flight termination devices, thus inhibiting detonation.
The new design has been qualified to commence missile flight testing

in January ,77. In addition, the Navy is responding to Congressional
guidance contained in the FY 1977 Authorization Act and Is preparing
plans for an alternate propellant development. In the meantime, missile
development has continued based on ground testing, and the flight test
missiles will reflect a substantially more mature design than that which
would have been flown on the original schedule. Nevertheless, technical
problems remain to be solved in obtalning the desired production yields
of the new microelectronic parts, in achieving a fully satisfactory post
boost control system design and in demonstrating the desired reliability
margin in the first stage nozzle.

The first stage nozzle will require some modification
pefore the final tactical design is selected. Resumption of normal
development static ficing will permit early recognition and correction
of remaining design deficiencie and an improved desiygn is planned for
introduction early in flight testing.

The requirement to develop highly reiiable microelec-
tronic parts that are suitably hardened has been a complex challenge

requiring application of new technology. Significant problems early
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in the development caused us to develop multiple suurces and parallel
technical approaches. The results of this effort have been successful
and at this time at least one, in most cases two or more, qualified
sources exist for each of the thirteen microeiectronic chips used in
the missile. Current research and development requirements have been
met, but problems still remain to be solved in attaining the ylelds
needed for rate production at target cost.

Development of the Post Boost Control System which powers
the bus after third stage separation has also presented some problems.

To attain the performance objectives, this hot gu. system must operate at
high temperatures (3000° F) and in a dual thrust mode as opposed to the
simpler and cooler system used in PNSEIDON. Refractory materials and
sophisticated valve design are required to achieve TRIDENT performance
objectives. Efarly testing revealed sticking valves and excessive seal
leakage. Modifications have been made and tested. The current system,
is adequate for early flight testing. The production design currently
under test is expected to be capable of operating in the production
missile for the maximun tactical requirement.

None of these are considered to be unusual problems for a
new missiie development employing such advanced technolocy and we be-
tieve that adequate time remaing to resolve them in the nearly three years
that remain prior to the planned operational avallability date for the
TRIDENT system. A key issue remaining in the TRIDENT | mrssile develop-
ment program, with the potential for some significant impact on develnp-
ment costs and schedule, Is the determination of the launch complex

(LC-25 or 37 to be used for flight testing at the Alr Force fasturn
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Test Range. Based on a hazard study completed in May 1974, it has been
determined that If a TRIDENT C-&4X missile detonates on the pad or within
the first 20 seconds of flight at LC-25, the resultant overpressure
could present a potential hazard (glass breakage) in the local civilian
community unless favorable atmospheric conditions exist. Test constraints
resulting from waiting for favorable weather could lead to unpredictable
and costly delays in the TRIDENT missile test program. Accordingly, a
plan has been submitted for approval by Congress to reprogram FY 1976
Military Construction funds in order to prepare Launch Complex 37
(Lc-37), located in a remote area, and to shift test launches from
LL-25 to LC-37 as soon as LC-37 i< ready.
o TRIDENT 11

As the ASW threat grows it may be necessary to expand the
TRIDENT submarine operations outside of the areas permitted by the 4003 nm
full payload range of the TRIDENT | missile. This capability is inherent
in the TRIDENT | design but only at the expense of reducing the number of
RV's carried on each missile and accuracy degradation at the longer ranges.
We seek to achieve significantly improved accuracy in the SLBM force and
to improve survivability through a longer range missile without payload
reduction. We are therefore initiating conceptual design studies in
FY 1978 for the TRIDENT I} missile ($5.0 million). The TRIDENT I will
provide not only a significant increase in missile throwweigh® -arried
by our SLBM force, by exploiting the growth potential avallzbla in the
TRIDENT submarine launch tubes, but also an improvsd accuracy that could
provide the potential for our most survivable strategic system to be

fully capable of supporting flexible strategic targeting options across
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the entire target spectrum. This capability Is present today only in the
1CBN forcs.
3. Bombers

The manned oomber element of the Triad contributes significantly
to the overail effectiveness of our strategic deterrent. It is the most
flexible eiement, capable of response across the entire spectrum of warfare,
nuclear or conventional. It provides a hedge against missile failure or
against a technological breakthrough that merkedly improves defenses
2 ainst ballistic missiles, either sea or land launched. It complicates
the attack planning of a potentia! enemy since it is extremely dif¥icuit
to mount a coordinated attack against both strategic bombers and inter-
continental ballistic missiles before one or the other are launched. The
bomber force has no capability to threaten a disarming strike against the
Soviet Union. The bomber force a'lows the U. S. to visibly show its
resolve by adjustment of alert rate in either ground or airborne posture
without actually expending weapons and contering into combat.

The continued tnprgvomant of Soviet air defenses, however, makes
it Increasingly difficult for the U. S. strategic bomber to deliver its
weapons. The various B-52 models have provided us an excellent penetrating
bomber for the past two decades. But its basic technology is that of the
1950's. It has large radar reflectivity; it is relatively soft to blast
effects; its launch and escape time Is relatively long; and its bombing
and navigation system avionics lack the performance that is avallble with
current technology. The avionics operations and maintenance (08M) costs
ars becoming a burden and the system fallure rate is high. Nevertheless,

since the B~52 will remain & very Important part of our strateglic force,
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and since we < - at the point where the price for avionlics modernization
can be offset by reduced maintenance costs, we are undertaking a program
to upgrade the B-52 offensive avionics. This will enhance the role of
the 8-52 as a weapons carrier, particularly in view of its newly pro-
jected cruise missile mission.

For many years now we have employed low altitude tactics to pre-
vent or delay radar detection of our bombers. As the radar technology
improved, our altitudes were reduced accordingly. As radar detection
and tracking continue to improve, we must be prepared with appropriate
countermeasures to insure a high probability of mission success. These
areas become the focal point for Increasing penetration effectiveness.

The advent of high speed cawputer processing, large scale
integrated circuits (LSI1's) and other advanced technologies are making
possible a spectrum for airborne equipment previously enjoyed only by
large, ground based systems. Our technological lead in these areas must
be translated into superior avionics to offset the enemy defense's
numerical advantage. Our bomber avionics programs are aimed toward
retaining that technological lead, both in operational effectivensss and
life cycle costs. The 'Low Life Cycle Cost Avionics'' program, while
starting with relatively low funding, Is being structured for a long
range effort to meet bath those goals.

a. B-1 ($4h2.5 million)

The B-| engineering developmert program provides for the
design, fabrication, and test of four aircraft and the development of the
support equipment and data necessary to deploy the B-1 weapon system with

operational forces. The program is on schedule, with all prerequisite
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tasks having been completed as evidenced by the successful completion of
the DSARC i11. Well over 400 flying hours have been accumuiated by three
alrplanes.

In addition to continuing flight testing, the major effort
in the B-! program is now being devoted to the development of equipment
and materials needed to support the alrcraft in the operational phase.
The major FY 1978 effort includes development of such items as ground
equipment, technical data, and simulators which are necessary for deploy-
ment of the B-1. Also, assembly of alrcraft #4 will be completed and
checkout of defensive avionics will begin. The engine development pro-
gram which provides improvements in rellability, maintainabiiity, and
Vife cycle costs wivl continue. ROTSE funding for the B-1 has passed
its peak and significant reductions are expected In FY 1979 and beyond.

b. Electronically Agile Radar (EAR) ($17.7 million)

This program is for fabrication and tests of an advanced
bombing, navigation and terrain following radar. This rader system will
significantly Increase resistance to jamming, Increase all weather
capability, Increase relladllity and maintainablility, greatly improve
damage assessment/striks capablility, and improve weapons CEP. During
FY 1978 we pian to Initlate flight tests and complete fabrication of the
jast three prototype systems,

¢c. Low Life Cycle Cost Avionics ($2.0 million)

This progrom addresses the long-term goal of integration of
key offensive avionics components through the development of generic
interfaces and common software design not only for strategic bombers,

but for fighter bombers. This will permit Interchange of components
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such as altimsters, dopolers, inertial navigators, and computers for
various types of aircraft without nesd for modification thereby saving
extensive modifications and reducing 1ife cycle cost through commonality.
tur FY 1978 efforts will concentrate on engineering design for software
and interface specifications.

b, Cruise Missiles

The advent of long range highly accurate < uise missiles is per-
haps the most significant weapon development of the decade. The advance
in this area has beer made possiblic by the development of small high
thrust-to-weight ratio engines, smull warheads, and highly accurate,
miniaturized guidance technology.

The cruise missile represents a high-leverage Investment which
can be fielded at relatively low cost by utilizing existing launch plat-
forms while at the same time forcing the Soviets to divert resources
to costly air defense systems. The latter would be necessary since the
cruise missile has an extremely low rader cross section and :ravels at
low altitude and high subsonic speed. A Soviet reactive thraat to the
cruise missile, specifically, is judged to be very costiy.

There are two major cruise missile programs: the alr launched
cruise missile (ALCM) and the TOMAHAWK sea launched cruise iissile (SLCK).
The ALCM deployed on the B-52's could enhance bomber forcs effectiveness by
increasing Its penetrativity through dilution of defenses and by increased
kill probability through accuracy improvement. Targeting flexibility Is
increased due to cruise missile range In that outlying and isolated tar-
geLs can be hit without the launck aircraft actually fiylng over he

target. Bomber range saved can be converted into more payload or higher
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orcbat-ility of bomber reccvery. The conventionally armed Anti-ship TOMA-
HAWX will provide the #x+y a needed capabillity to insure that our sub-
marines and ships will not be outrangeds by potential adversaries.
Consistent with congressional ¢irectlon and to minimize develop-
ment costs, the propulsion, navigation, and nuclear warhead systams ave
common to both cruise missiles. The warhead, being developed by ERDA,
iz common to the cruise missiles and SRAM. This warhead will incorporate
improved safety and security features.

a. Air Launched Cruise Missile {(ALCM) ($123.5 million)

The ALr#M is a subsonic, turbofan powered, winged air-to-
surface missile consisting of a short range (700 nm plus) and a long range
version. The short rance version is designed for internal carriage (on a
one fo: one basls with SRAM) on the existing SRAM rotary launcher which
ie standard to the B-52 and the B-1. A long range version is capable of
carriage from B-52 SRAM wing pylons which are also standard to the B8-52.
Except for the range, the performance characteristics of both versions
are similar. Both use inertial guidan.e updated by terrain correlation
(TERCOM) to provide a target CEP sufficient for destruction of hardened
targets with the warhead yleld., The ALCM has been designed specifically
to maxirize compatiblility with SRAM alrborne, ground, and training equip-
ment In urder to lesson its development and Vife cycle cost and to ease
its enirv into the weapons inventory.

The ALCM has successfully completed its advanced development
program and is In full scale development. The 10C, originally scheduled
for December 1987, has been accelerated to June 1980. There is no RDTSE

funding impact for FY 1978 for this acceleration; some FY 1978 production
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funds (approximately $40 million) have been programmed for ‘ong lead items
and start up costs.

b. TOMAHAWK ($234.3 million)

Anti-ship and Land Attack variants of the TOMAHAWK crulse mis-
sile are being developed. The Anti-ship missile uses inertial navigation
with an active radar seeker for terminai guidance, nhas a conventional
warhead and wili have a range of more than 300 nm. The Land Attack mis-
sile uses inertial aguidance with T 'RCOM updates.

While TOMAHAWK was originally developed for launching from a
submarine torpedo tube, It will, with minor modification, be capable of
launch from surface ships, aircraft and land launchers. The baseline
program pian provides tne option for first deployment of the Anti-ship
and the Land Attack missiles on submarines in FY 1980.

The TOMAHAWK development program has experlienced exceptional
success with eve.y milestone reacned on time and below cost. Congressional
FY 1977 funding reductions and direction have resulted in restricting the
FY 1977 development effort to the baseline submarine lauached TCMAHAWK
program and has deferred initiation of the surface ship and land launched
development effort to FY 1978.

5. Supporting Programs

in addition to the above central programs, a variety of activitles
are underway to support future options for Improvements In and maintenance
of the effectiveness of our stritegic offensive forces.

a. SSBN Se:urity ($37.9 million)

One of the most critical premises for the SSBN force operating

in the strategic arena Is that the SSBN is secure from a Sovliet attack.
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This premise, made with the knowledge that the Soviets are actively
pursuing advanced ASW technology, results in large measure from the SSBN
Security Program. iIn this program acoustic and non-acoustic signatures
are examined in sub-scale laboratory and “ull scale, at-sea experiments.
The budget increases to $37.9 million from $29.8 millica in FY 1977. The
increase is due largely fo the necessity of expanding the program in full
scale, at-sea experiments in the areas of thermohydrodynamics, acoustics,
and @agnetics.

Acoustics effects will be continuea as part of the se-urity
program. Although our SSBN's are much qulieter than Soviet $SBN's, there
is always concern that advanced sensors may threaten the U. S. SSBN
force. In order to determine If such a threat is feasible this program
will supplement and build on efforts under way in DARPA and the Navy ASW
programs.

b. Advanced Ballistic Reentry ‘ystems (ABRES) ($108.9 million)

The ABRES program is a continuing effort by the Air Force to
provide advanced reentry technology for ali the Services. The primary
goals of ABRES are: to provide technology for future reentry vehicle
cptions; to develop penetracion alds technology against potential and
existing Soviet ABM threats; to support the forces in being and under
development; and to assist Intelligence agencies, the ABM prcgram and
the SALT negotiators by interpreting 3oviet activities and by demonstra-
ting the pctential of varlous reentry technologles.

The Advanced Baliistic Reentry Vehicle (ABRV), which is
intended to demonstrate reentry technology for M-X, will have its first

flight in FY 1978. The question of primary Interest is the RV accuracy
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that can be achieved with a ballictic reentry vehicle. Flight tests
will be used to identify the combinations of shape and materials which
resuit in the desired accuracy and which do not degrade survivability.
The RV design must be optimized to get the best possible tradeoff of
welight and size.

Another preprototype activity is that associated with the
Maneuvering Reentry Vehicle. The program ccntalns the advanced MaRvV
(AMaRV), terminal sensing studies, and guidance technology Improvements.
The first flight of the AMaRV will help to develop a vehicle which can
perform evasive maneuvers to elude ABM interceptors without sacrificing
the accuracy which is possible with a ballistic reentry vehicle. Al-
though a treaty prohibits deployment of ABM systems, such a treaty can
be abrogated. The avallability of an effective counter to an ABM system
discourages the abrogation of the treaty by denying the achievement of a
galn by so doing.

The System Technology activity develops reentry subsystems
such as nosetips, heatshields, and arming and fuzing devices. The
effort in FY 1978 wi'!l emphasize flight testing of components for
preprototype applications. Arming and fuzing activities will include
development of candidates for the ABRV.

The Penetration Alds activity is In response to evidence of
continuing Soviet activity In upgrading alr defenses and in ABM develop-
ments. ABRES is develcping penetration alds for the Navy Mk-500 RV. To
counter a high performance ABM interceptor against AMaRV, ASRES is de-

veloping a replica decoy which could provide a credible match.
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c. Strategic Bomber Penetration ($26.5 miliion)

The objective nf this program is to sustain a technology
base which will reduce the lead-time for system development when dictated
by threat evolut'on. Our major effort for FY 1978 continues to be the
integral rocket-ramjet flight demonstration. This technology promises
to extend the low altitude range and speed envelopes for air launched
missiles, while retaining a long range high altitude air-to-air option.
We are also Initiating a concentrated effort in the area of lethal
bomber defense. Guns, defensive missiles, and other concepts are being
considered.

d. KC-135 Squadrons ($9.8 million)

Alr refueling is effectively used to extend the mission capa-
bility of our strateglc, tactical and transport aircraft. Refueling
operations are expected to continue and even increase significantly in
the next decade. Even with the acquizition of an Advanced Tanker Cargo
Alrcraft (ATCA), the KC-135A will continue to be the primary air re-
fueling aircraft for the forcseeable future.

Since becoming operational in the 1950's, the K(-135A has ac-
quired an additional requirement for larger fuel off-loads to the bomber
force conducting longer low-level penetration missions. Moreover, the
KC-135A is costly to operate (f;el costs), has marginal take-off perfor-
mance at heavy weight and exceeds EPA noise standards. These performance
shortcomings ex!'st because installed J-57 engines do not have the benefit
of modern jat e¢ngine technology. To overcome these deficiencias, we plan
to Initiate a program to replace the J-57 engines. As a result of study

efforts initliated two years ago, we have been able to define a deveiopment
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program to examine several alternative engine replacement candidates and
choose one for testing. I!f our expectations are confirmed, the Air Force
could begin modification of a portion of the KC-135A fleet during calendar
year 1980.

The ATCA will support general purpose forces where the unique
characteristics of a wide~body jet make it more effective for missions
requiring targe fuel off-locads or long range tanker/cargo operations such
as tactical deployment and resupply missions to the Mid-fast.

in July 1976, the DSARC reviewed this program and validated
the Alr Force requirements. Program aspects were examined to Insure a
viable competition would result. No approval for productinn was given.
Another DSARC will convene upon complation of the Air Force source selec-
tion to review this program for a DoD decision. The funding request for
ROTSE supports the work on the Advanced Alr Refueling Boom (AARB). The
boom testing will be initiated on a KC-135 alrcraft In preparation for
Installation on the ATCA airplane. The FY 1978 production funds will not
be obligated until Sec-etarial approval is forthcoming. | believe that
these actlions and review comply entirely with Congressional direction
contained in the FY 1976 Appropriations Act concerning the ATCA program.
C. DEFENSIVE SYSTEMS

Current United States policy places the burden for deterrence and,
should deterrence fail, for damage limltation on U. S. strategic offensive
forces. Consequently, U. S. strategic defensive forces and programs are
given relatively low priority In current U. §. strategic planning. Never-
theless, strategic defense piays an important and neccssary role in our

overall program and current activities are orientad toward providing:
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0 An active air defense capabliiity to control U. S. airspace In
peacetime, and to prevent unchallenged sccess to CONUS air-
space in time of crisis;

o Bomber, missile and space attack warning to enhance offensive
force survivabllity;

o A clvil defense capability to enhance U. S. national survival
and recovery in event of nuclear war; and

o A broad rescarch and development effort to hedge against future
requl rements.

The Soviets continue to place considerable emphasis on strategic dafense
and are engaged in a wide ranje of development activities. Their research
and development could yleld a significant breakthrough that could alter the
strateglc balance. They have an extensive Ballistic Missile Defense (PMD)
program which | will discuss below. The Soviets do not appear, however, to
have achieved a damage-1imiting capability which could blunt our strategic
offensive deterrent, but we cannot discourt thelr efforts to achieve such
a capability and we must not be caught by surprise without an adequate
response. Additionally, the threats from accidental or an unauthorized
bomber or missile attack cennot te discounted in our overall defensive
posture.

We intend to pro.-de the capabilities vital to maintaining a credible
deterrent posture as well as to guard against the uncertainties of the
future, and in so doing, keep psce with the Soviets where necessa-y. There-
fore, we are continuing to pursue an actlive research and development program
to provide the necessary technological! capabiiities to remain at the fore-
front In strategic defense, as well as to provide hedges against potential
threai:z. The strategic defense portion of this year's budget Includes
survelllancas and active defense systems. The emphasis continues to be

on Warning, BMD, Alr Defense and Space Defense.
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i. Warning

Warning Is absolutely necessary to protect the recallable element
of the Triad, the strategic bomber force, from belng caught on the ground
in event of an SLBM, 1CBM or bomber attack. We also depend upon adequate
warning 10 allow time to permit the escape of our time-sensitive command
elements and to provide timely information to the national cownand author-
ities regarding the nature of the attack. Thus, reilable warning is a
vitzl part of a credible deterrent posture and achieving an effective capa-
bility requires an active research and development effort to capitalize on
technology advancements and to keep pace with changes in the threat.

a. Bomber Warning ($5.4 miilion)

We are initiating two new bomber warning programs this year
to provide tactical early warning. One, the DEW Radar stations, will
examine a new class of short range, low cost, unattended radars to
replace the current radars which make up the Distant Early Warning (DEW)
Line across Alaska, northern Canada, and Greenland. Under the DEW Radar
Stations Program, radars with low operations and maintenance cost wiil be
developed and a network structured to close the tow altitude gaps which
exist today in the DEW Line. It is envisioned tnat this wiil be a joint
procuvement venture with the Canadians in support of our North American
Air Defense (NORAD) objectives.

The second new program Is the Surveillance Radar Stations/
Sites Program to provide replacements for the alr defense radars in Alaska
with new ‘'minimally attended radars.” Whan combined with the Joint Sur-

velllance System (JSS) Regional Operational Controi Center (ROCC)}, these
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radars will provide Alaska with a modern, low operations and maintenance
cost air defense and surveillance system.

b. Missita Marning ($47 million)

Today we depend primarily on our satellite early warning system
to provide immediate notification of a ballistic missile attack on CONUS.
Ground-based radars such as BMEWS and PAVE PAMS provide corroborative infor-
metion and incrovase the level of confidence for appropriate response.

The system consists of three infrared surveillance satellites.
While the system has performed well, improvements are needed.

With respect to th'o §round—basod radars, we plan to award a
contract for acquisition of the PAVE PANS phased-array radar system in
April 1976. These radars will replace the obsolete FSS-7 SLBM radars.
The first PAVE PAWS site is scheduled to becoms operational.at Otis AFB,
Massachusetts and the second site at Beale AFB, California. These two
radars will significantly increase the credibility and reliability of
warning and the characterization of an SLBM attack.

The parformence of optical surveillance satellites is gen-
erally limited by the availeble techrology for focal plane development.
Thus, we have several research and development afforts to advance this
technology for application to the surveillence missions. In the near
term, the satellite focal plane will be improved with advanced detectors
and new electronics to provide an increased margin for detection and a
mors precise indication of potential cousterforce atis.k. This new
foca! plane will de retrofitted into so